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TECijSYSTEMS. 

Alliant Techsystems Inc. 
Radford Army Ammunition Plant 
Route 114 · 
P.O. Box 1 
Radford, VA 24141-0100 

July 17, 1996 96-815-197 · 

Debra Miller 
Department of Environmental Quality 
Office of Permitting Management, Hazardous Waste 
629 East Main Street, Suite 406 
Richmond, VA 23219 

Subject: Response to VaDEQ letter Concerning PQL Revisions 

Dear Ms. Miller: 
. . - -

. ·. . ~ . 

Tfiis letter ad.dresses the Virginia Department of Environmental Quality (VaDEQ) concerns_ 
about proposed PQL revisions for the RF AAP Equalization Basin Closure project expressed . 
in DEQ's letter of 11 July 1996. The DEQ's comments are repeated here for 
convenience: 

I. 
. . . 

The information submitted from Radian states that "commercial laboratories review 
the results of the MDL study and, to facilitate data reporting requirements and to-· 
account for inter-instrument variability, will make the reporting limit the same for all 

· the analytes in that method. For instance, the reporting limit of 5 ug/kg is utilized 
for all constituents of Method 8021A. However, based on review of the Table 1 
m·ethods and reporting limits, this does not hold true for all methods; For Methods 
8440B, 8080A, and 6020, the reporting limits vary for the specific constituents . 

. Please explain the inconsistent use of a uniform reporting limits for the various 
methods. Note, it is preferable to have and individual· reporting limit for each 
constituent. Under Method 8012A, many of the detection limits listed are low· 
en~ugh that a reporting limit of 5 ug/kg is excessive.· Additionally, in the previous 
amendment request, many of the Method 8012A constituents were approvable at a 
1 ug/ kg limit (i.e. benzene, chloroform, hexachlorobutadiene, methyl bromide, methyl · 

· chloride, methylene chloride, toluene, 1,2,4-trichlorobenzen, 1,1,l~trichloroethane, 
1,1,2-trichloroethane, trichloroflo.rormethane, and vinyl chloride); however; this new 
submittal requests a further PQL increase to 5 ug/kg." 

To clarify RF.AAP's use of some acronym~. our understanding .of MDL, EQL, and 
. PQL are listed below: . . 
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2. 

1. The Method Detection Limit (MDL) is referred to as the "detection 
limit" and is so used by RFAAP. . 

. 2. . The Estimated Quantitadon Limit (EQL) (known as the PQL in 
earlier editions of SW-846) commonly referred to as the "reporting 
li_mit", and is so used by RFAAP. 

. ' . . 

All reporting limits that were given in the letter of 23 May 1996 are the lowest . 
concentration that can be reliably achi_eved within specified limits of precision and 

· accuracy _during routine laboratory operating conditions .. Therefore, some of the 
reporting limits happen to be the same for all constituents in a certain Method while 
some of the. reporting limits vary from constituent to constituent with in a Me~od. 

The reporting limits that are given in Raciian Corporation's letter of 16 May 1996 -
were discussed and agreed upon in the meeting of 21 May 1996 with Doug Brown 
(VaDEQ), Debra Miller(VaDEQ), Jerry Redder (RFAAP), Bob Richardson. 
(RFAAP), and the Corps of Engineers. The reporting limits for Method 8021A 
constituents were 5 ug/kg in thisletter. However, the reporting limits for Method· 

- 8021A were 1 ug/kg in the original closure plan:. These limits are unachievable . 
during routine laboratory operating conditions. · 

In accordance with Radian's response, the labo·ratories will inciude analytical results · 
less than the reporting limit in their results._ Please provide information regarding 

. how/ if this data will be qualified. · · 

The data will be "J" flagged. All calibration, lab QA/ QC, and surrogate recoverables 
· will be sent with this data~. 

3. -Please note that for Meth-od 6020, selenium is not one of the constituents approved 
for the ICP-MS determination (see Table 1 of Method 6020). Therefore, in 
accordance with the scope· and application of Method 6020, the analyst performing 
this method will need to demonstrate accuracy and precision: of the Method (i.e 
Monitor interferences and take appropriate action to ensure data of know quality). 

4. 

In the meeting of 21 May 1996 Method 6020 for selenium was accepted_ by VaDEQ · 
per the_ letter from Radian 16 May 1996. To demonstrate accuracy and precision all . 
calibration, lab QA/ QC, and surrogate recoverables will be sent with this· data. 

_ For Acrolein, Radian proposed the use of 8240B as its detection limit is '1ower than 
the 8030A detection limit" .. However, the previous amendment requested a 
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modification of the reporting limit to 15 ug/kgfor Method 8030A, which is less than 
both Method 8240B's reporting and detection limits. Please provide further. 
data/ explanation supporting the conclusion that Method 8240B provides a lower · 
detection limit. Note, based on available information, this conclusion is not 
supported. · · 

In the meeting of 21 May 1996 Method 8030A for acrolein was accepted by VaDEQ 
per the letter form Radian 16 May 1996. In this letter the detection limit for Method 

· 8030A was 25 ug/kg and the reporting Umit was 100 ug/kg. · Therefore, Method 
8240B would provide lower detection limit (21 ug/kg) and the same reporting limit 

. (100 ug/kg). Method 8240B :was proposed to·consolidated Methods so that Method 
8030A would not be run for one constituent. In the original 7 March 1996 letter the 
repor~ing limit for Method 8030A for Acrolein was listed as 15 ug/kg this could have 
been an error. · · 

. ' " 

Hopefully all of your questions regarding the proposed changes to Equalization Basin 
Closure have been answered. An amendment to the Closure Plan Section 35 Table 
3-1 Hazardous Constituents of Concern is enclosed.· We look forward to your 
approval of this amendment to the Equalizati011 Basin Closure plan and commencing . · 

·. background sampling on 5. August 1996. · · · · · 

· If you have any questions please contact, Jerry Redder at (540) 639;.7536 or Arne Olsen 
(540) 639-8220, of my staff. 

Very truly yours, 

{/.//.Q~ 
C. A. JaktJ -
Environmental Manager · 

Enclosure 

AEOlsen:V:\ 815-197 

Coordination: 

. be: Administrative File (w/ o encl) 
R. L. Richardson (w/ o encl) 
C. A. Jake (w/ o encl) 
Steve Lantz Norfolk Corps of Engineers (w/ encl). 
Wiliiam Hearn Radian Corp. (w/ o encl) 
Lisa Ellis DEQ (w/o encl) 

. Glenn Von Gonten DEQ (w/ o encl) 
Doug Brown DEQ (w/ o encl) · 

- Khoa Nguyen (w/ encl) 
Env. file (w/ encl) 
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Table 1 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

_VOLATILES 

:ViETHOD-8021.~ . /,···. . .-,·.:x.·,.,-::,.· . 
. :::·. ·.,: · . . :) \(:;-\-.. . ·.• .•... -:-,,:-•:•:.:,;: . ,', 

Ba-.-•~a ____ ..... 
I 0.09 I 0.3i I 5 

Ca::-c: T ecrac:hloride I a.a.; I 0 . .94 I 5 

C:::i.c re be:::izene I 0.01 I 0.38 I 5 

Chlcroform I 0.02 I Ll I 5 

c=a::.s-:.2-Didtloroeth.ene I 0.02 I 0.93 I 5 

Ee:-tac.:.lorobuc.adie:ie I 0.20 I 1.S I 5 

Me~:,-i Bromide I 0..30 I L7 I 5 

Me~yi Chloride I 0.10 I 0..94 I 5 

Me~yie:.e Chloride I 0.20 I L4 I 5 

N'api:::.:=.alene I 0.60 I 3.4 I 5 

T ~=ac=loroeclle:e I 0.01 I 0.21 I 5 

. Taiue=.e I 0.10 I 034 I 5 

1.:. ~:: :'ic:.:tloro be:z..-:ie I 0..20 I l..S I 5 

1.:.:-7:'i6loroe:hane I 0.01 I 1.3 I 5 

Ll.:-7:'icb.loroedi.ane · I -0.0i I 0.59 I 5 

T:'icoroechene I 0.01 I 0.51 I. 5 

:T:iccrcfluoromedianc: I 0..30 I 0...50 I 5 

Vi.::yi C:Uoride I 0.06 I 0.94 I 5 

:,.,fETH OD 8Z40B ... ·.-.. ·· 
·::·:._:_. 

. ..;.c:-~1~:.::. I 7 I 21 I 100 

Ca:-:::c:: Disulfide I 100 I o:98 I 20 

~-1e::=::i E~yl Ketone I 100 I 6.1 I 100 
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Table 1 (Continued) 

Analytical Limits for the R.;AP Bioplant Equalization Basin Closure 

. :. -:<:::\;::\::. 
Analyie-: .,'.' :,•;:·-·::·,-:=-_::•-:: ·=· .. ·. .• :_ ·._·. _.>;=,f:t).t=.9L.;:::_J/i::f•~~Limit:.f::,:. ~p~~i~i.~::,:: . 

C SEMIVOLATILES 

:\-IETI-IOD 8070 .. ,·:•·: •·. .; ... . .. .. 
: 

~-- :"-,"i:::osodimer.hylamine I 1..5 I l2 I 6i 

METHOD 8090 ·• .. ·.· 
·:)\: ·• .. ... . ·•• ;-: ·:···.: .. ... -.·., . .. ·-.·· .... .... ., .. 

:...:..D i.:ic:-ocolue::e (FID/ECD) 
. I l3 I . 82/0..56 I 330/10 

Z.S-Di..::ticrocoluene (FID/ECD) I i I 82/0.65 r 330/10 
METHOD 8110: ·.· ·.=.):'))=> .. 

_:.:::,,.,::-._:_,: .. ·- ... =v::r:: .. · .. . i/ .:':\\ . .. : .. ·.:_:.:_: 

Bis( :-c::i.oroer.hoxy) merha"'• I 5 I 16 I 30 
Bis (:-c=Joroer.hyl) ecilc: I 3 I 9.9 I 30 
Bis (: -,:=Joroisopropyl) et!::= I 8 I 24 I 30 

METHOD 8121 

0 
Hexac=lorobe:lZ::e I 3.8 I 0.12 I 3..3 

Hexadorocyclope::ic.adie::e I 160 I 0.82 I 3_; 

F.exac.::.lcroechane I 1.1 I 0.11 I 3.3 I 
M'ET'rl OD 81ST . . ···.:..::·;.:•;:.\:::,::;:.:i .··<= ··:··•:;:•:•:· .. ·. :·\}\:=i'· .. ·· .:::,::.-:::,;:?:'-··:: .. : ·: ··=-.:·,-.:: .. 

. .. 

P e::ac=lorop.he::iol I 1.6 I .:l.,3 I 17 

M:ET:-fOD &.."'70B. .. .. .. •.·/:.-'·>·• .. .- .. · .. ··<< . . 
... •·•· 

... : ·• 

Bis (: --:: ::hylhe:tyl) p.hr.halai:e I 180 I 27 I 330 I 
Buc:;1 ~e=z:1i pilchalace r 28 I 26 I 330 

4-C:::.icro..-3-mer.hyl phe:ol I 240 I 42 I 330 

2-C'.::.;.crophe:ol - I 210 I 38 I 330 

Di-::l-~uc-yl pilthalace I 2.20 I .,-_, I 330 

Di::::.:.::I pac.lalace I 170 I 21 I 330 

2..!..D = :::hyipile::ol I 210 I 35 I 330 

Di=:::.:.:ri ;::achalac::: I 190 I 24 I 330 

J.. 6-:) :.:::::-o-2-i::::.:~ylpne::ol I 3..300 I 21· I 330 

0-

I Di-::.-•::::c:::l ?hcbalac:: I -- I 16 I 330 I I 
~~ 

P:.:=::·i I 94 I 38 I 330 I I :. . .!.; .. :-:: :::ioropile:ol I 6a] I -· I 330 I _j-. 

I : . .:..: -:-:-:~::.icr:::pi::::oi I 390 I 33 I 330 I 

___;_ _____________________________________ ~ 
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Table 1 (Continued) 

Analytical Limits for the R..~ Bioplant Equalization Basin Closure 

METHOD 8310:···=,· · · ··=: .. ·. · _:_\.,:: . .-/}':, ··,.,.· :-: .. = .. :.\,= ' -: ": ···-· .. ,,: ... ,. 

Fl ucr::i.nci:ien e 140 ) o.27 . I 10 
F1uor::n: 140 I LO 10 
METHOD=S:33'0'' ·.-: .. . -·· -· • . 

Nic:-cbe::z:ne ·260 I 12 1 250 
PESTICJDESIPCBs 

. .METHOD 8080A:,- . :: .......... , .. : .. ••,•,· ,.-.,_,.:_:•,::"··,,,... ·.-.:.::::,:=•-:,:··. .· ··-=•.·--·····'"•.·=··· 
. .. ·:-:-::.:;:•,:.:.: ... -:-::··: · ... ,:::,,:,-:-.,:: •.··· ••·,·.'.::,::,:-:, _-.·,::··=:/:::::,:::::::-:·: . .-,·.:•:: 

. . .. ';":;// . •· 

0-58 I L7 
Chlcrdane . I 9.4 3.5 I 17 

Dielci....;..n 1.3 0..35 I 3..3 

E:::.c.osulfan I 9.4 0.43 I Li 
E:idosulfan II 3 2.8 I 3.3 

4 a.so I 3..3 

Eepca6lor 2 0.80 I Li 

Hepcacb.lor Ep~de · 21 0.47 I Li 

3.6 I 17 

PCB 1016 2,.500 4.6 I 33 

PC3 1.2:1 ·2.500 8.8 I 6i 

PC3 I..:.32 I 2,.500 13 I 33 

PCB 1242 2.500 15 I 33 

PCB 1248 2.500 5.0 I 33 

PCB 1254 I 2.500 -, ~- I 33 

PC3 l.260 . I 2,.500 13 I 33 

57 34 I 170 

METALS 

."v!ET.ri O O 60ZO 

I 10 I 0.85 µg/L" I 200 

I ~a::..;.,_ 
~ -- I 20 I 0.16 µ.g/L' I 100 

I 3 I 0.15 µg/L' I 100 

I/ ,. ____ ;,,_ I ____ -...,. 

I 1 I 0.17 µ.g/L' ) 2.,"'Q 

I 10 ) 0.34 µ.g/L' -I -100 

·\/ 

I 
I 
I 
) 

I 
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Table 1 (Continued) 

· .~alytical Limits for the RAAP Bioplant Equalization Basin Closure 

;:-.. :·.:--. -_-:'!·•_:_:_:,:i'~•'.i\;•,1:;::~::;w::~i!!ri,;;;;!;;1;~:~1::1!/~!ii:;;1;11;~!/;!11m:1;:;i:/'.i:W:!.;!i!!;/:J1t~!!!!/!/1!;!!
1
/!!! 111!;!::~;~;;i:1111;11;~~~;: 11;:;1!;.m~:~:::::'.: 

~ad / 10 0.36 µ.gfL• 100 

~1cl:d / 0.2 0.67 µ.gjL• / 100 
Sele:num / 20 0.51 µ.g/L • I 200 

Silver I 2 0..52 µ.g/L • I 100 

Thallium / 10 . / 0.08 µ.gfL • / 100 

. _::· m:I'HOD.:=.7,41lA(?/::t=:=;:::=:.-=·-==::-::,::=}:}I(}t})ff\f:::@iif:?%:iJ:t{?f.(:\;}=J/{)\,?Kt!litf fi(i\!tiiff}i=@#:&W@mw:@filffi{@}'{'d}J;:;// 
Mer~.try I 2 I 0.D:3 µg/L • · / 100 

".-:METR00=.90::tOAi}::(\c{.:'_.·,::::.:,,f,\:f}}:};;/i{t,-Hft:'i:{tt({{{:/ff{\J:ff:(t<:::,i:/'~]!{{}liMfi;if:i@{M!lMJ\tl?tt:ti:vrttMW:f(:\)(f:T 
Cyanide I 20 I a µgfL • I 100 

'T.a.cse detection limirs are based on a :MDL smdy of an aqueous matrix. 
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6!R-tffJ.1 q,, (a•# f50'f[bc;i 

George Allen 
Governor 

Becky No"on Dunlop 
Seaeuuy or !11111\lral llesourccs 

Ms. C.A. Jake 

COMMONWEAI:1·tt of VlR(ilNlA 
DEPARTMENT OF ENVIRONMENTAL QUALJTY 

Street addres.t: 629 East Main Street, Richmond, Virginia 23219 
Mailing address.: P.O. Box_ 10009, Richmond, Virginia 23240 

Fa,1' (804) 698-4S00 TDD (804) 698-4021 
http://www.deq.state.va.us 

July 11, 1996 

Alliant Techsystems .Inc. 
Radford Anny Ammunition Plant 
P.O. Box 1 
Radford, VA 24141-0100 

Thomas L. Hopkiris 
Director 

(804) 698-4000 
1·800.592•S482 

RE: Radford Army Ammunition Plant (RAAP), EPA ID# VA12100207306 
Equalization Basin Closure Amendment 
SW-846 Methods' PQL Revisions 

Dear Ms. Jake: 
~ 
\J O_n March 27, 1996, RAAP submitted an amendment for the Equalization Basin's approved 

closure plan to the Department of Environmental Quality (DEQ). This amendment 
requested a revision of the practical quantitation Ii.in.its (PQL) for the approved SW-846 rest 
methods. DEQ responded to this amendment request on April 23, 1996, and DEQ staff met 
with_RAAP, Alliant, and Radian personnel on May 21, 1996, to discuss the amendment 
issues. In accordance with the DEQ response and meeting discussions, RAAP submitted 
additional infonnation in support of this amendment request on May 30, 1996. 

~' 

(,_) 

Based on the information submitted, the following comments must be addressed: (Note, all 
Test Methods listed are SW-846, Third Addition, as updated) 

1. The information submitted from Radian sr.ates that II cormnercial laboratories review 
the results of the MDL study and, to facilitate data reporting requirements and to account 
for inter-instrument variability, will make the reporting limit rhe same for all the analytes 
in that methocl." For instance, the reporting limit of 5 µ.g/kg is utilized for all constituents 
of Method 8021A. However, based on review of the Table 1 methods and reporting limits, 
this does not hold true for all methods. For Methods 8240B, 8080A, and 6020, the 
reporting limits vary for the specific constituents. Please explain the inconsistent use of a 
unifonn reporting limits for the various methods. Note, it is preferable to have an 
individual reporting limit for each constituent. Under Method 8021A, many of the detection 
limits listed are low enough lhat a reporting limit of 5 µg/kg is excessive. Additionally, in 

An Agency of the Narural Resources Secretarial 



0 

0 

0 

RAAP Closure Amendment 
Page 2 

. . . 

the previous amendment request, many of the Method 8021A constituents were approvable 
at a 1 µ.g/kg limit (Le. benzene, chloroform, hexachloroburadiene, methyl bromide, methyl 
chloride, methylene chloride, toluene, 1,2,4-trichlorobenzene~ 1,1,1-trichloroethane, 1,1,2-
trichloroethane, trichlorofluoromethane, and vinyl chloride); however, this new submittal 
requests a further PQL increase to 5 ·µglkg. 

2. In accordance with Radian's response, the laboratori~ will inciude analytical results 
less than the reporting limit in their results. Please provide information· regarding how/if 
this data will. be qualified. · 

' ~ . . 
3. Please note that for Method 6020, selenium is not one of the constituents approved 
for the ICP-MS determination (see Table· 1 of Method 6020). Therefore, in accordance with · 
the scope and application of Method 6020, the analyst performing this method will need to 
demonstrate accuracy and precision of the Method (i.e. monitor interferences and talce 
appropriate. action to ensure data of known quality). 

4. For Acrolein, Radian proposed the use of 8240B as its detection limit is "lower th.an 
the 8030A detection limit". However, the previous amendment requested a modification of . 
the reporting limit to 15 ug/kg for Method 8030A, which is less than both Method. 8240B 's 
reporting and detection limits.. Please provide further dat.a/e,cplanation supporting the 
conclusion that Method 8240B provides a lower detection limit. Note, based on available 
information, this conclusion is not supported. 

Based on review of the infonnation submitted, this· closure plan amendment will require the 
submittal of above noted information. RAAP .is requested to submit this information in 
support of their closure plan amendment. . If there are · any questions . regarding the · 
infonnation provided, please contact me at (804) 698-4206. 

cc: Lisa Ellis, DEQ 
Glenn VonGonten, DEQ 

· · · Doug Brown, DEQ' 
Mike· Scott, DEQ~RRO 

. Sincerely, 

. (/,•Pf'-~ {,,16•1/-IU) 

~ Debra A. Miller · 
,. Y · Environmental Engineer Senior 

Track ID#PM96-0086 . 
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May28; 1996 

Debra A. Miller 
Environmental Engineer Sen.ior 
Department of Environmental Quality 

· -Office of Permitting Management, Hazardous.Waste 
629 East Main Street, Suite 406 
Richmond, VA 23219 

Subject: PQL Revisions, Table 3-1 

TECHSYSTEMS 

Alliant Techsystems Inc. 
Radford Army Ammunition Plant 
Route 114. 
P.O. Box 1 
Radford, VA 24141-0100 

Closure Plan for Equalization Basin HWMU IO & SWMU I 0 

96-815-158 

Radford Anny Ammunition Plant, Radford Virginia, EPA ID# VA I 2100207306 

Dear Ms. Miller. 

I appreciate your meeting with Jeny Redder, Bob Richardson, and the Corps of Engineers, Tuesday 
May 21, 1996. According to Mr. Redder the meeting went very well. Based on the outcome of that 
meeting the Corps of Engineers' contractor, Radian, is proposing an alternate set of reporting limits and 
detection limits. These limits would be in lieu of the limits listed in Table 3-1 for soil. 

Enclosed is the letter from Radian to the Corps of Engineers; an advance copy was faxed to you on May 
23·, I 996. Please review the infonnation and let Mr. Redder know if the limits are acceptable. He will 
then proceed with requesting a closure plan amendment based on your review and comments. In order 
to avoid multiple amendments we propose to wait until this matter is resolved prior to amending the 
closure plan for the previously approved extension request: 

If you have any questions or concerns please contact Jeny Redder (540) 639 7536. 

Sincerely 

fl A ... '~JJLc-,_ . , v 
C.A. Jake 
Environmt11tal Manager 

Enclosures 
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Enclosures 
May28, 1996 

c: Doug Brown, DEQ 
Mike Scott, DEQ-RRO 
R. L. Richardson, RAAP ACO 
S. M. Lantz, Norfolk Corps of Engineers:• . 
W.R. Heam, Radian Corporation 

D .o· (\ 1\ Coordination: -f\, t, ~O-<.."(\... 

R. L. Richardson 

be: · · Administrative File 
C.A.Jake 
J. J. Redder 
M.H. Bolt 
Env.File 

F:\FAC_ENVIREDDER\WORD\CLOSURE\DAM0528.0IO 
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RADIAN 
CORPORATION 

23 May 1996 

Steven M. Lantz, P.E. 
Civil Engineer 

· • GeoEnvironmental Branch· 
Norfolk District, Corps of Engineers 
803 Front Street . . 
Norfolk, Virgiiria 23510-1096 ·. 

2455 Horsepen Road, Suite 250 
. Herndon, VA 22071 

(703) 713-1500 

Subject:·. Response.to VaDEQ Letter Concerning PQL Revisions 
Delivery Order 10, .C,mtract DACA65-95-D-0030 

D~ar Mr. Lantz: 
. . . ' . 

. ' 

This letter addresses the Virginia Department of Environmental Quality (VaDEQ) 
. concerns about proposed PQL revisions for the RAAP Equalization Basin Closure 

project. Radian has responded to these concerns in this letter as well as in a meeting 
with VaDEQ on 21 May 1996. . . 

Radian undertook a laboratory selection process. of c·ontacting seven Missouri River 
District (:MRD) certified labs. _We selected two labs based on their ability.to provide the 

.. lowest PQLs. For several of the·hazar~ous constituents of concern, the PQL tequfred by · 
the Closure Plan was not achieved. In general,. the justification for a laboratory not 
achieving a PQL. is related to variability between individual instruments in the 
laboratory, i.e., a commercial lab will utilize several instruments on a routine basis, and 
laboratory contamination. Also, we understand the SW-846 l\lIDLs were determined in a 
research laboratory setting while the PQLs we· are reporting are determined by · · 
commercial laboratories routinely processing large numbers of samples. 

To ensure we are all using the same definition of some common terms, the following · 
summary is. presented. Chapter 1 of SW-846 defines the Method Detection Limit · 
(:MDL) as "the minimum concentration of a substance that can be measured and 
reported with 99% confidence that the analyte concentration is greater than zero and is 
determined from the analysis of a sample in a given matrix type containing the analyte." .-· 
The :MDL is commonly referred to as the "detection limit" and is so used by Radian. . 
Chapter 1 of SW-846 also defines the Estimated Quantitation Limit (EQL) (known as 
the PQL in earlier editions of SW-846) as "the lowest concentration that can be reliably 

· achieved within specified limits of precision and accuracy during routine -laboratory -
operating conditions.'; The EQL is commonly referred to as the. '.'reporting limit", and. is 
so used-by Radian. SW:-846 allows laboratories to choose their•EQLs, .within the 
guidelines in SW-846, to simplify data reporting requirements. · · 

MLM/059 
0510-/Jl.mlm 
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C a R p a R A T I a .... 

Steven M. Lantz, P.E. 
23 May 1996 
Page 2 · 

Based on information from the selected laboratories, the detection limits and the 
reporting limits for the required analytical methods are presented in the attached table. 
Except for the metals by Method 6020 and cyanide, the detection limits in this table are 
actual concentrations from the laboratory method detection limit studies performed on a 
soil. matrix, and represent those · concentrations a commercial laboratory. can typically 
achieve ·as the detection limit under routine operating conditions. ·When establishing 
reporting limits for a given analytical method, commercial laboratories review the results 
of.the :MDL study and, to facilitate data reporting requ.ireII1ents and to account for inter­
instrument variability, will make the reporting limit the same for all the analytes in that 
method. · For example, the detection •limits from the soil :MDL study for the three • 
analytes are 16 µg/kg, 9.9 µg/kg, and 24 µg/kg, and the laboratory established the 
reporting limit for· all three analytes at 30 µg/kg, again to facilitate data reporting, etc. 
We recognize in several cases, the detection limits (and reporting limits) are greater than 
the Oosrire Plan-specified PQL; consequently, this letter provides reasons why the 
commercial laboratories we have selected cannot achieve the PQI.s required by the 
Closure Plan. . The laborafories have agreed to include analytical results less than the 
reporting limit in their data packa~es. · · 

Radian prepared responses to each of the comments made by DEQ in their letter of 23 
April t996. The DEQ's comments are repeated here for convenience: · · 

1. Method 6020 should be the test ,;,,,ethod used for determination of arsenic, barium, 
beryllium, chromium, lead, silver, and thallium concentrations. The approved closure 
plan requires the u.se of the SW-846 test method with the lowest PQL for background 
closure. For these co'flStituents, · other test methods with higher PQLs were chosen and· 
a request for revising these PQLs was submitted. Please note; the chosen test 
methods are not acceptable for background closure. Method. 6020 shall be utilized 
for these constituents· as it has the lowest PQL. · 

We will use Method 6020 for the analytical analysis of these elements .. The 
following values. are derived from a MDL study on an aqueous matrix conducted 
by the laboratory: 

MLM/059 . 
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Element 

Arsenic· 
B~um 
Beryllium 
Chromium 
Lead 
Silver . 

•. Thallium 

Detection Limit Cug/L) 
0.85 · 
0.16 
0.15 
0.34 
0.36 
0.52 
0.08. 

Reporting Limit (ug/kg) 

200 
100 
100 
100 
100 
100 
100 · 
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2. 

·we also propose to analyze cadmium and selenium by Method 6020 as the 
detection limits by this method are lower than the corresponding graphite furnace 
atomic absorption methods. The detection limits and reporting limits follow: 

Element 

Cadmium 
Selenium 

Detection Limit (ug!L) 

0.17 
0.51 

Reporting Limit (µg/kg) 

200 
200 

The revised PQLs for the following constituents cannot be approved at this time. In 
accordance with SW-846, Chapter One, laboratories shall have procedures for 
demonstrating proficiency with each analytical method routinely used in the 
. laboratory. These procedures shall include demonstration of precision and bias of the 
method, as performed in the laboratory, and shall provide for determination of the 
method detection limit (MDL). Please provide the latest MDLs for each of the below 
mentioned Methods. Prior to any decisi.on regarding the increase in PQLs, additional 
justifying information for each of the following SW-846 test methods will also need to 
be submitted (le. sample preparation, reagents, spike recovery, matrix interference, 
etc. .. ). 

a. Method 6020 for Mckel - requested PQL revision from .2 µ.g/kg to 2500 
µ.g/kg. Please explain the need for an increase of 12500 times. Although acid 
digestion is needed prior to use of Method 6020 and may contribute to an 
increase in the achievable PQL, such a large increase, as the one requested, 
will necessitate the submittal of additional information for appropriate· 
justification. 

b. 

The revised reporting limit for mckel by Method 6020 is 100 µg/kg. Acid 
digestion, inter-instrument variability and ease of data reporting are the 
justifications for not meeting the requested PQL of 0.2 µg/kg. 

Method.8061 for Butyl benzyl phthalate and Di-n-octyl phthalate - requested 
PQL revision from 28 to 500 µg/kg for Butyl Benzyl phthalate and from 33 to 
500 µ.g/kg for Di-n-octyl phthalate. Both of these revised PQLs are greater 
than 15 times the recommended SW-846 Method 8061 PQL. Please provide 
specific justification to explain the increase in PQL for this test method. 

The detection limits for Butyl benzyl phthalate and Di-n-octyl phthalate are 
32 and 31 µg/kg, respectively. In our 16 May letter and during the 

. MLM/059 
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meeting, Radian proposed to use Method 8061 for these two compounds.. · 
Additionally, we proposed that dimethyl phthalate will also be analyzed by 
Method 8061 instead of Method 8060 as the reporting limits are the same 
(330 µg/kg). After reviewing additional information from the laboratory, 
we are proposing to use Method 8270B for the analysis of these phthalate 
compounds as the reporting limits by 8270B are the same· as 8061 (330 
µg/kg). A comparison of the detection limits determined from MDL 
studies on a soil mamx follows: . . 

Detection Limit (ug/kg) · 

Analyte 

Bis(Z-ethylhexyl) phthalate 
, Butyl benzyl phthalate 
Di-n-butyl phthalate · 

8061 . 8270:S 

29 
32 

. 28 

27 
26 
27 
21 
24 
16 

. _Diethyl phthalate 
Dimethyl phthalate 
Di-n-octyl phthalate 

31 
29 
31 

. . . 

c. Method 8010B for Carbon Tetrachloride, Chlorobenzene, Chloroform, Tfans-
1,2-Dichloroethylene, 1,1,1-trichloroethane, 1,1,2-trichloroethane, 
Trichloroethylene, Tetrachloroethylene, and Vznyl chloride .; requested PQL 
revision from .01-.06 µ,g/kg (depending on constituent) to 1 µ.g/kg. This _ 

MLM/059·-
0510-01.mlm 

requested PQL modification·is from 16 to 100 times greater than the Method · 
8010B specified PQL. Please explain with greater detail this increase. Note, if 
the laboratories cannot achieve the Method 8010B PQL, detennine if a lower 
PQL can be achieved for Method 8021A. If a lower PQL for Method 8021A 
can be achieved, then that Method shall be utilized for those constituents. · 
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The detection limits derived from a :MDL study for Methods 8010B and 
802 lA on a soil matrix are as follows: · · 

Detection Limit (µg/kg) 

Analyte 8010B. 8021A 

Carbon Tetrachloride· 
Chlorobenzene 
Chloroform 
trans-1,~-Dichloroethylene 
Methyl Bromide 

.1.1 0.94 
1.1 0.38 

Q99 1.1 
1.7 0.93 
1.4 1.7 

Methyl Chloride 
Tetrachloroethene 

0.85 0.94 
0.47 0.21 

1, 1, I-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 

1.1 . 1:3 
0.95 0.59 
1.3 052 
1.2 0.94 

We propose to perform all of the above analytes by 8021A, including 
methyl bromide and methyl chloride. The reporting limits for all of the 

· analytes by Method 8021A are 5 µg/kg. · 

Inter:-instrument variability and lab contamination are the justifications for 
not mee~g the requested PQLs of 0.01-0.06 µg/kg. · · 

. d. Method 9010A for Cyanide - requested PQL revision from 20 µg/kg to 500 

e • . 

MI.M/059 
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· µ.g/kg. Additional information pertinent to this method shall be provided for 
justification. · 

. . . . 

The. detection limit for cyanide by Method 9010A is 8 µg/L as determined · 
by an MDL study in an aqueous matrix. Sample preparation and inter- . 

. instrument variability are justifications for not meeting the required PQL of 
20 µg/kg. . 

Method 8090for 2,4-Dinitrotoluene and 2,6-Dbiitrotoluene:- requested PQL 
revision from 13 to 330 µ,g/kg for 2,4-dinitrotoluene and from 7 to 330 µg/kg 
for 2, 6~dinitrotoluene. Additional information to support the PQL · revision 
request for this specific method mu.st be submitted. 

· The .detection li.Init for 2,4-Dinitrotoluene and 2,6-Dinitrotoluene is 82 
µg/kg for Method 8090 using a flame ionization detector. If an electron 
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3. 

capture detector is used, tb.e detection limit for 2,4-Dinitrotoluene is · 
0.56 µg/kg and for 2,6-Dinitrotoluene is 0.65 µg/kg. Radian· proposes to 
use the_ electron capture detector. 

f. Method 7470 is not one of the approved methods/or Mercury, as it does not ·. 
provide the lowest PQL and has been recently updated. Either Method 7470A 

h. 

· or 7471A shall be used for the analysis of mercury. 

Method 7471A will be used for Mercury. The detection limit is 0.03 µ.g/L. 

Method 8070 for N-nitrosodimethylamine -.requested PQL revision from 1.5 
to-330 µg/kg. As the requested PQL is 220 times the Method 8070 specified 
PQL, additional information for this specific test method and the causefor the 
increase in PQL must be submitted. 

. The detection limit for N~Nitrosodimethylamine by Method 8070 is 12 . 
µg/kg. The reporting limit has been revised from 330 µg/kg to 67 µg/kg. 
Inter-instrument variability and lab contamination is the justification for 
not meeting the requested PQL of 1.5 µg/kg. · · 

Method 7741A for Selenium· - requested PQL revision from 20 to 250 µ.g/kg. 
Additional information shall be submitted to justify this PQL revision. 

As stated in our response to Comment 1, we are proposing to perform the 
analysis for selenium by Method 6020. 

For the above requested PQL revisions, it should also be determined if any of the 
other methods listed for the specific constituent would provide a lower PQL than the 

· proposed PQL revision.· /fa lower PQL can ·be achieved with a different test · 
method, it may be necessary to uti#ze that method. 

. -

A PQL revision for Method 8061 for Di-n-.butyl phthalate and Diethyl phthalate was 
also requested.· This revision proposed to increase the PQL from 220 ·to 500 µ.g/kg 

.far di-n-butyl phthalate and from 170 to 500· µg/kg for Diethyl phthalate, Although 
these PQL increases can be approved, it should be determined if Method 8060 will 
provide a lower PQL for the constituents. If a lower PQL can be achieved with 
Method 8060, then that method shall be utilized. · -

- ' . 

The detection limit for Di-n-butyl phthalate is 28 µ.g/kg, and the detection limit • 
for Diethyl phthalate is 31 µ.g/kg; the reporting limits have been revised to 330 
µ.g/kg for both analytes. Method 8060. does not provide a lower PQL for these . 

MLM/059 
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· analytes. We propose to perform the analysis for Dimethyl phthalate by Method 
8061 rather than Method 8060 as both methods provide the· same detection limit 
and reporting limit for ~s analyte. As described in our response to Comment lb, 
we are proposing to use Method 8270B for the analysis of these phthalate 
compounds.. · · 

4. RAAP proposed to increase the Method 8010B PQL for Methyl Chloride. This 
increase in PQL from .1 to 1. µ,g/kg can be approved; however, it should be 
detennined if Method 8021A will provide a lower PQL. If a lower PQL can be 
achieved with Method 8021A,-then that method shall be used. 

. . . -

The detection limit for methyl chloride Method 8010B is 0.85 µg/kg. The DL for 
methyl chloride by Method 8021A is 0.94 µg/kg. As stated in our response to 

· Comment 2c, since both Methods 8010B and 8021A provide comparable :MDLs , · 
· and reporting limits, we propose to perform the analysis for Methyl Chloride by 
Method 8021A · 

• 5. .. For PCB analysis using Method 8250, RAAP proposed- to increase the PQL increase 
· from 2000 to 3500 µ,g/kg. This requested PQL revision can be approved; however, it 
should be determined if Method 8080A will provide a lower PQL. If a lower PQL 
can be achieved with Method 8080A, then that method shall be used. · 

. . - . 

We will·use Method 8080A for the l?CBs analysis as this method provides a lower 
detection limit than does Method 8250. See Table 1. 

· Additional Responses: 

There are two instances where we are proposing to consolidate analytes into one 
analytical method. These instances are discussed below. In both of these cases, the 
same reporting limit as the original method will be used. These proposed changes are 
reflected in Table 1. · 

A We are proposing to perform the analysis for acrolein by Method 8240 

.MLM/059 
0510-01.mlm 

· rather than 8030A The reporting limit by 8240 is 100 µg/kg, with a 
detection limit of 21 µg/kg, which is lower than the 8030A detection limit. 
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B. We_ are proposing to perform the ·analysis for 4-chloro-3-methyl phenol, 2-
-chlorophenol, 2,4'."dimethyl phenol, and phenol by Method 8270B instead of 
-by Method 8040A The reporting limits (330 µg/kg) by 8270B for these 
compounds are identical to 8040A A comparison of the detection limits, 

· -determined from: :MDL studies on a soil matrix follows: 

Analvte 

4-Cliloro-3-methyl phenol 
2-Chlorophenol 
2,4-Dimethyl phenol 
Phenol 

Detection Limit (&+glkg,) 

8040B 8270B 

4i 
50 
148 
68 

42 
38 
35 

- 38 

' '• . . . . 

If you have any questions or would like additional information, please call Steve Falatko -
at 703/713-6408, or Bob Heam at 703/713-6410. 

Sincerely, 

~ ~~ {.lo-v-..-~ 

Torsten Rothman, P.E., DEE 
l'roject Manager 

MLM/059 --
0510--01.mlm 
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Fax Cover Sheet Radford ~y Ammunition Plant 

P.O. Box 1 
Radford, VA 24141-0100 

Date:. 
M,;J/17 

To: 
DEBRA MILLER 

Address: 

Time: 
8:50 

629 E. Main St Richmond, VA 

Telephone: 
804-698-4206 

From: 
Jerry Redder 

Pages to follow: 
14 

Company: 
DEQ 

Fax: 
804-698-4234 

Teleplione: 
. (540) 639-7536 

Note: If you did not receive a clear transmission, please call: 

Comments: 

· Fax: 

Urgent 
Confidential 

540-63 9-7214 

Telephone: 
540-639-7536 

Thanks for the help yesterday. The following transmission is,the letter that the Corps of 
Engineers' contractor sent to them. It is not a final this is the position, it is an opening dialogue 
to resolve the PQL and· detection limits for the EQ Basin closure. 

The last page is a proposed agenda. Basically we are proposing to start with what we think ate 
the more easily resolved issues and work toward the more complicated. If you wish to have a 
different agenda that fine with us. 

If you have any.question about the letter or think we can resolve some of the comments prior 
to the Tuesday meeting please feel free to contact me. 

At this time Bob Richardson, Radford Government staff 
Steve Lantz, Program Manger for the Norfolk Corps of Engineers 
Bob Hearn, Radian Corp. · ·· 
Steve Falatko; Radian Corp. 
And myself will be at the meeting. 

I look forward to meeting you Tuesday May21, 1996. 
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.16 May 1996 / 1126 

· TO: . Jerry Redder 

ORGANlzATION: Alliant Techsystems Inc 

FAX NUMBER: 540-639-7214 

FROM: Bob Hearn 

Radian International LLC 
2455 Horseperi Road, Suite 250 
Herndon, Virginia 22071 
(703) 713-6410 
Fax No.: (703) 713-1512 

......12,_ Pages follow this cover sheet 

FOR ASSISTANCE, PLEASE CALL (703) 713e1500 

Comments: 

Jerry, attached is the revised letter and a proposed agenda for the meeting 
on Tuesday. If you have a question, please call me today. 

bob hearn 
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AGENDA 

RADFORD ARMY AMMUNITION PLANT 
EQUILIZATION BASIN CLOSURE 

SW-846 METHODS' PQL REVISION 

USE OF METHOD 8080A FOR PCB ANALYSIS 

DETECTION LIMITS FOR METALS 

USE OF METHODS 8060 AND 8061 FOR ANALYSIS OF PHTHALATES 

DETECTION LIMIT FOR CYANIDE 

USE OF METHOD 8090 FOR THE DINITROTOLUENES · 

USE OF METHOD 8070 FOR N•NITROSODIMETHYLAMINE 

DETECTION LIMITS FOR VOLATILE O~GANICS 
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16 "May 1996 

Steven M. Lan~ P.E. 
Civil Engineer · 
GeoEnvirorunental Branch 
Norfolk District, Corps of Engineers 
803 Front Street 
Norfo~ Virginia 23S10-1096 

2455 Horsepen Road, Suite 250 
Herndon, VA 22071 

(703J7l3-1S00 

Subject: Response to VaDEQ Letter Concerning POL Revisions · 
Delivery Order 10, Contract DACA65-95-D-0030 

Dear Mr. Lantt: 

This.letter.is in response to the Virginia Department of Environmental Quality 
(VaDEQ) letter, dated April 23, 1996, concerning the proposed PQL revisions for the 
RAAP Equalization Basin Closure project. Radian undertook a laboratory selection 
process of contacting seven Missouri River District (MRD) certified labs. We selected 

· two labs based on their ability to provide the lowest POI.A. For several of the h~dous 
constituents of concern, the PQL required by the Closur~ Plan was riot ~cbieved. · In 

. general, the justification for a laboratory riot achieving a POL is related to variability 
between individual instruments in the laboratory, i.e., a commercial lab will utilize 
several instruments on a routine basis, and laboratory contamiriation. ·· Also, we 

.. understand the SW-846 MDu were determined in a research laboratory setting while 
. the· PQI..s we are reporting are determined by commercial. laboratories routinely 
processing large numbers of samples. · 

. .. ' \ 

- . . . . ' . . - . . 

To ensure we are aii using the same definition of so~e common tenns, the following 
summary is presented. Chapter 1 of SW-846 defines the Method Detection Limit · 
(MDL) as "the minimum concentration of a substance that can be measured and 
reported with 99% confidence that the arialyte concentration is greater than zero and is · 
deiermined from the analysis of a sample in a given matrix type ·containing the anal.yte." 
The MDL is commonly referred to as the "detection limit" and is so used by Radian. 
Chapter 1 of SW•846 also defines the Estimated Quantitation Limit (EQL) (known as 
the POL in earlier editions of SW-846)·as "the lowest concentration that can be reliably 
achieved within specified limits of precision and accuracy during routine laboratory · 
operating conditions." The EQL is commonly referred to as the "reporting limit''; and 'is 
so used by Radian. SWM846 allows laboratories to choose their EQLs, within the 
guidelines in SW-846, to simplify data reporting requirements.· 

Based on information from the· selected 'iaboratories, the detection limits and the 
reporting limits for the required analytical methods a:re presented in· the attached table. 
Except for the metals by Method 6020 and cyanide, the detection .limits in this table are 

. . ' . , . 

MLM/059 
OSlO-Ol.mlm 
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actual concentrations from the laboratory_ method detection limit studies performed on a 
soil matrix, and represent those concentrations a commercial laboratory can typically 
achieve as the detection limit under routine operating conditions. When establishing . 
reporting limits for a given analytical method, commercial ~boratories review the· results 
of the MDL study and, to facilitate data reporting requirements arid to account for inter­
instrument variability, will make the reporting limit the s~e for all the analytes in that 
method. For example, the detection limits from the soil MDL study for the three 
analytes are 16 µg/kg, 9.9. µg/kg, and 24 µ.g/kg, and the laboratory established the . 
reporting limit for allthree analytes at 30 µ.g/kg, again to facilitate data reporting,. etc. 
We recognize in several cases, the detection limits (and reporting limits) a.re greater _than 
the Closure Plan-specified PQL; consequently, this letter provides reasons why the 
commercial laboratories we have selected cannot achieve the PQu required by the . 
Closure Plan. · The -laboratories have agreed to include analytical results less than the 
reporting limit in their data packages. 

Radian prepared responses to each of the comments made by DEQ in their letter of 23 
April 1996. The DEQts comments are repeated here for convenience: 

1. Method 6020 should be the test method used for determination of arsenic, barium, 
beryllium, chromium, lead, .silver, and thallium concentratio_ns. The approved closure 
plan requires the use of the SW-846 test method with the lowest PQL for background 
closure. __ For these co113ti.tue.nis, other t'est methods with higher PQLs were chosen and 
a request for revising these PQLs was submitted. Please note, the chosen test · 
methods are not acceptable for background closure. Method 6020 shall be utilized 

.. for these constituents as it haJ the lowest PQL. . 

. We will use Method 6020 for the analytical aiialysis of these elements. .The 
followµig values are derived from a MDL study on an aqueous matrix conducted 
by the laboratory: · 

Ml.M/059 
as1o-oim1m 

Element 

Arsenic 
Barium 
Beryllium_ 
Chromium 
Lead 
Silver · 
Thallium 

Detection Umit (11:g/L) 

· 0.85 
0.16 
0.15 
0.34 
036 
0.52 
0.08 

Reporting Limit fog/kg)· 

200 
100 
100 
100 
100 
100 

-·100 
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We also propose to analyze cadmium and selenium by Method 6020.as the 
detection limits by this method are lower than the corresponding graphite furnace 
atomic absorption methods. The detection limits and reporting limits follow: 

Element 

. Cadmium 
Selenium 

Detection Limit {ug/L) · 

0.17 
0.51 

Reporting Limit (ug/kg) 

200 
200 

· The revised PQLs for the followinG con.stituents cannot be approved at this time. In 
accordance with SW-846, Chapter On.e, laboratories shall have procedures for 
demonstrating proficiency with each analytical method routinely used in the . 
laboratory. These procedures shall include demonstration of precision and bias of the 
method, us performed in the laboratory, and shall provide for determination of the 
method detection limit (MDL). Please provide the latest MDLs for each of the below 
mentioned Methods . . Prior to any decllion regarding the 'increase in PQLs, additional 
justifying information for each of the following SW-846 test methods will also need to . 
be submitted (Le. sample preparation, reagents, spike recovery, matrix interference, 
etc..;). ' . . 

a. Method 6020 for Nickel ~ requested PQL revision from .2 pg/kg to 2500 . 
pg/kg. Please explain the need for an increase of 12500 times. Although acid 
digestion is needed prior to use of Method 6020 and may contribute to an 
increase in the achievable PQL, such a large. increase, as the one requested, 
will necessitate the submittal of additional information for appropriate . 
justification. . · 

The•revised reporting limitfor nickel by Method 6020 is 100 µg/kg. Add 
digestion, inter-instrument variability and ease of data reporting are the 
justifications for not meeting the requested PQL of 0.2 µg/kg. 

b. Method 8061 for Butyl benzyl phthalate and Di-n-octyl phthalate - requested 
PQL revision from 28 to 500 µg/kgfor Butyl Benzyl phthalate and from 33 to 

· · 500 µg/kg for Di-n-octy/ phthalate. Both of these revised PQLs are greater • 
than 15 times the recommended SW-846 Method 8061 PQL. Please provide 

· specific justification to explain the increase in PQL for this test method. 

The detection limits for ButyLbenzyl phthalate and Di-n-octyl phthalate are 
32 and 31 µg/kg, respectively. · 

MLM/059 
OS10.01.mlrn 



o. 

0 

RADIAN 
CDRPDlilATION 

· Steven M. Lantz, P.E. 
16 May 1996. 
Page 4 

c. Method 8010B for Carbon Tetrachloride, Chlorobenzene, Chloroform, Trans-
1,2-Dichloroethylene, 1,1,l ·trichloroethane, 1,1,2-trl.chloroethane, 
Tnch/oroethylene, Tetrachloroethylene, and Vinyl chloride - requested PQL 

. revision from .01-.0~ µg/kg (depending on constituent) to 1 µ.g/kg. This _ 
requested PQL modification i.s from.16 to JOO times greater than the Method 
8010B specified PQL, Plea.seexplajn. with greater detail this increase. .Note, if. 
_the laboratories cannot achieve the Method 8010B PQL, determine if a lower 
PQL can be achieved for Method 8021A. If a lower PQL for Method 8021A 

-_ can be achie'l!ed, then that Methpd shall be utilized for those constituents. 

The detection limits derived from a MDL study for Method 8010B on a 
soil matrix are . as follows: 

Detection Limit (Hg/kg) 

Analyte 

Carbon Tetrachloride 
Chlorobenzene 

8010B 8021A 

1.1 
' 1.1 , , 

0.94 
0.38 
' 1.1 .Chloroform _ 

· trans-1,2-Dichloroetbylene . 
Methyl Bromide 
Methyl Chloride 
Tetrachloroethene 
1, 1,1-Trichloroethane 
1,1;2-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 

0.99 
1.7 
1.4 

0.85 
0.47 
'1.1 ' 
0.95 
1.3 
1.2 

0.93 
1.7 

· 0.94 
0.21 
1.3 

0.59 
0.52 -
0.94, _ 

We propose to perform all of the above analytes by8021A, including 
methyl bromide_ and methyl chloride.- The reporting limits for_ all of the 
analytes by Method 8021A are 5 µ.g/kg. 

MLM/0551 
0510-01.llllm 

Inter-instrument variability and lab contamination are the justifications for 
not meeting the requested PQu of 0.01-0.06 µg/kg. . 
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. . 

d. Method 9010A for Cyanide - requested PQL revision from 20 µg/kg to 500 
µg/kg. Additional infonnation pertinent to this method shall be provided for 
justification. · · 

· Toe detection fumt for cyanide by Method 9010A is 8 µ.g/L as determined 
by an MDL study in an aqueous matrix. Sample preparation and inter-. 
instrument variability are justifications for not meeting the required PQL of 
20 µg/kg. 

e. Method8090 for 2,4-Dinitrotoluene and 2,6-Dinitrotoluene - requested PQL 
revision from 13 to 3J0 µg/kg for 2,4-dinitrotoluene and from 7 to 330 µg/kg 
for 2, 6-dinitrotoluene. Additional informatipn to support the PQL revision. 

f. 

request for this specific method must be submitted. · 

The detection limit for 2,4-Dinitrotoluene and 2,6-Dinitrotoluene is 82 
µg/kg for Method 8090 using a flame ionization detector. · If an e1ectron 
capture detector is used, the detection liqtlt for 2,4-Dinitrotoluene is 
0.56 µ.g/kg and for 2,6-Dini_trotoluene is 0.65 µ,g/kg. · 

. . 

Method 7470 is not one of the approved methods for Mercury, as it does not 
provide the lowest PQL and has bee~ recently updated. Eithe,. Method 7470A.. 
or 7471A . shall be used for the analysis of mercury. 

. . 

Method 7471A will be used for Mercury. The detection Jmrlt is 0.03 µ.g/L. 
' . 

g. Method 8070 for N-n~sodimethylamine - requested PQL revision froml.5 
to 330 µg/kg. As the requested PQL is 220 times the Method 8070 specified· . 

. PQL, additional information for this specific test method an.d the cause for the · 
increase 'in PQL must be submitted. · · 

The detection limit for N-Nitrosodin:iethylamine by Method 8070 is 12 
µ,g/kg. The reporting limit has been revised from 330 µg/kg to 67 µg/kg. 
Inter-instrument variability and lab contamination is the justification for 
not meeting the requested PQL of 1.5 µg/kg. 

.. . 

h. M,ethod 7741A for Selenium - requested PQL revision from 20 to 250 µg/kg. 
Additional.· infomiation shall be submitted to justify this PQL revision. · 

MLM/OS9 
11510-01.mlm 

As stated in our response to Comment 1, we are proposing to perfonn the . 
analysis for selenium by Method 6020~ 
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, For the above requested PQL revisions,. it should also be determined if any of the 
other methods listed for the specific constituent would provide a lower PQL than the · 
proposed PQL revision. If a lower PQL can be achieved with a different test 
met/:lod, it may be neces.sary to utilize that method. 

3. A PQL revision for Method 8061 for Di-n•butyl phthalate and Diethylphthalate was 
also requested. This revision proposed to increase the PQL from 220 to 500 µg/kg 
for di-n-butyl phthal~ and from 170 to 500 /18/kg for Diethyl phthalate. Although 
these PQL increases can be approved, it should be determined if Method 8060 will 

. provw.e a lower PQL for the con.stituents. If a lower.PQL can be achieved wi.Jh 
Method 8060, theri that method shall be utilized. 

The detection limit for Di-n-butyl phthalate is 28 µgfkg, and the detection limit 
for Diethyl phthalate is 31 p.g/kg; the reporting limits have been revised to 330 

· µg/kg for both analytes. Method 8060 does not provide a lower PQL for these 
analytes. We propose to perform the analysis for Dimethyl phthalate by Method 
8061 rather than Method 8060 as both methods provide the same detection limit 
and reporting limit for this analyte. 

4: _ .RAAP proposed to increase the Method 8010B PQL for Methyl Chloride.· This 
increase in PQL from .J to 1 µg/kg can be approved; however, it should be 
determined if Method 8021A will provide a lower PQL. If a lower PQL can be 
achieved with Method 8021A, then that method shall be used. 

The detection limit for methyl chloride Method 8010B is. 0.85 µg/kg. The DL for· 
-methyl chloride by Method 8021A is 0.94 µg/kg. As stated in our response to 
Comment 2c, since both Methods 8010B and 8021A proVIde comparable MDI.s 
and reporting limits, we propose· to perform the analysis for M~thyl Chloride by 
Method 8021A . . 

. 5. For PCB. analysis using Method 8250, RAAP proposed to increase the PQL increase 
from 2000 to 3500 pg/kg. This requested PQL revision. can be approved; however, it 
should be determined if Method 8080A will provide a lower PQL If a lower PQL 

· can be achieved with Metliod 8080A, then that method shall be used. · 

· We will use Method 8080A for the PCBs analysis as this nietbod provides a lower 
_ detection limit than does Method 8250. See Table 1. 

. MLM/0$9 
051~1.mlm 
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If you have any questions or would like additional infonnation, please call Steve Falatko 
at 703/713~6408, or Bob Hearn at 703/713-6410. · 

Sincerely, 

Torsten Rothman, P.E., DEE 
Project Manager 

MLM/059 
0510-01,mhri 
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Table 1 

Analytical Limits for the. RAAP Bioplant Equalization Basin Closure 

VOLATILES 

.. ;:~p~/~O~~.::t':)i(:i:)}%\}:\:)/\i:?j;';)XX/X//L:i:XY}/{nxi:;~;::;_:\TL:·:):;;:;7f?ZYX\\:;:,:.:.i>):i :.: ·. : : .. ;:; .··;:,. ',:: :, 
Benzene 0.09 0.37 . 5 

Carbon Tetrachloride 0.03 · 0.94 S 

Chlorobeniene O.Ql 0.38 5 

Chloroform 0.02 1.1 5 

trans-1,2-Dichloroethene 0,02 0.93 5 

Hexachlorobutadiene 0.20 1.8 s 
Methyl Bromide 0.30 1.7 5 

Methyl Chloride 0.10 0.94 5 

Methylene Chloride 0.20 1.4 5 

Naphthalene 0.60 3.4 5 

Tctrachloroethene 0.01 0.21 5 

Toluene 0.10 0.34 s 
1,2,4-Trichlorobenzene 0.20 15 s 
1,1,1-Trichloroethan.o om 13 s 
1,1,2-Trichloroethane 0,07 059 5 

Trichloroethene 0.01 052 5 

Trichlorotluoromcthane 0.30 0.50 s 
Vinyl Chloride 0.06 0_94 5 

.'.::M,:~CJ.P:~d.¥::_::::::::::;:;:·;:~·:::~:::::::;,~y:::,;:~:}6/;.,:;.::;;,.:;\·.;~ .. :~:::.::'.: .:: ::::,::::.;~;:~:;:::: ;:::;;;:~::::;:::::;/. •~: ,;:::;:s~:~:'.:::.·:r~;·::·::::::::::::::::: :::::.; :~·: ':;f ::'<:/:'+::::·,:;· 
Acrolein 7 25 100 

Carbon Disulfide 

Methyl Ethyl Ketone 

MLM/059 
OSlO-Ol.mJm 

100 

100 

·0.98 20 . 

6;1 100 



0 

0 

() _ _/ 

RADIAN 
CORIPDIIATJON 

Steven M. Lantz, P.E. 
16 May 19.96 
Page 9 Table 1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure. 

SEMWOLATILES 

METHOD 8040A 

4--Chloro-3-methyl phenol 240 41 330 

2-Chlorophenol 210 jQ 330 

2,4-Dimethylpbenol 210 140 330 

Phenol 94 68 330 

.::~rnon .so~;,:::.:~,:::;:::::.x.::;::::<:::::~::::~::::.:: ;:;:::;~L::~~~;::::;:;~;::;;:;;:~~::-::'.:::,::::;}<)::';/~~:;:;~:;:::;;;;~:;:;:;,~::;~~L ;.~::::::·: ::::: ::::,::'.::::::, ::.::::'.'.:.::;;.::~:: :_ :_::.:::: :: :· · ::·:·::·.·. · .. , 
Dimethyl phthalare 190 29 330 

:1,~'t1Joii:~~(:~!'::{I2-X?5::::'c\::};:·:!:i\t:;::\)\?;:::::/:)Xfi:?)l§1\/r::;::tt/;i:):?~~:g;:::::::;:;:::::):•::1/::?~:;:;;f1i:::::::-':-::'.i::::,;::, ,.· •':;:::::::r.:_,·. ·· •:•·:·.<: 

Bis(2-ethylbexyl) phthalatc 180 29 330 

Butyl benzyl phthaJate 28 32 330 

Di-a-butyl phthalate . 220 28 330 

Diethyl phthalate . 170 31 330 

Di-n-octyl pbthalate 33 31 330 

N-Nitrosodimethylamine 

2,4-Dinitrotoluene (FID/ECD) 

2,6-Din.itrotoluene (FID /ECD) 

Bis(2-chloroethoxy) methane 

Bis(2~chloroetbyl) ether 

Bis(:Z..chloroisopropyl) ether 

METH0D8121 

Bexachlorobenzcne 

Hexachloroeyclopentadiene 

Hc:xachloroethanc 

Pentachlorophenol 

MLM/OS9 
051~-mlm 

15. 

13 

7 

5. 

3 

8 

3.8 

160 

1.1 

1.6 

12 67 

82/056 330/10 

82/0.65 330/10 

16 30 

9.9 30 

24 30 

0.12 3;3 

0.82 3.3 

0.11 3.3 

· 4.3 17 
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Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

,i._:::(}Yt:\:1:\:\'.\f/t}rI:l~~!H}f '.:\'.i:;:(;r;:;:;:;il1i~\~~~~:;;;H::~~,1i~1:/ )~llilt~,~ :::\:tf ~-~tr-,r i 
::M.Jpq~QP.:P.7:fJ\'\;,;:::::.}}\/:\j/\::\<·:;/;;/:\:\}i '.'' .. :','":\.-;}.:,.:,::: ·:,:· ,::.::.;::,·, :\.:: .. ::.,, ''··· ''::'' ::•·: .. ····.::,-:-:::,.: :::_ ·.·. 
4,6-D.initre>-2-methylphenol 3,300 27 350 

2,4,5-Tricblorophenol 600 34 350 

2,4,6-Trichlorophenol 390 33 330 

Fluoranthcne 140 0.27 10 

· Fluore11e 140 1.0 10 

Nitro benzene 260 12 250 

PES11C/DESIPCBs 

Aldrin 3 0.58 1.7 

Chlordane 9.4 3.5 17 

Dieldrin 1.3 0.35 3.~ 

Endosulfan I 9.4 0,43 1.7 

Endosulfan II 3 2.8 3.3 

Endrin ·4 030 33 

Heptachlor 2 0.80 1.7 

Heptachlor Epoxide . 21 0.47 1.7 

Methoxychlor 120 3.6 17 

PCB 1016 2,500 4.6 33 

PCB·l221 2,500 8.8 67 

PCB 1232 2,.500 13 33 

PCB 1242 2,500 15 33 

PCB 1248 2,500 5.0 33 

PCB 1254 2,500 5.2 33 

PCB 1260 2,500 13 33 

:.::Mmori':ao,~rt/?(:t::::;1;:t;::::n•::;::;::r:::.:):??://~\::;;::::::r\}t;\t:1;:t;·;,~::•:;:::A}:::'\i({'ii://}\\tj\:;i\(?:bi:E/t:;;:::::•::•:::::;-;,·::::;::::;.:::•:-:.::-·:····,•:::';:'-::,:.:., ·-:::::::.-.:-::': 
Toxaphene 57 34 170 

MLM/1159 
0510-01.mllll 
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Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

::·t~:i:-:::iJ{:;::;{?:'.iii::~:i):
1~::::::::;:i::1~::;:i(:ti!i;~;1I~ii!1:i:r:ll11ii;~~;ii1i;);l!(l::· :~l:~:=~~f :! 11;~;r~r~1

i• .
1:t:~~~::~~,.~:::::: 

METALS 

'::~,¢jijijjfooio/;}}.:\l\:Y\t;JF'.i?/::\i}:?>?:'.\:H'.}+').::t:\:i/(i'ij:/}f,;:;{}@\LX:;g::ttt~tt?'.\):/:: :?·\:: _: ·.' :';: _:;; :; :: :.· :. : . :.: 
Arsenic: 10 0.85 µg/L• · 200 

Barium 20 0.16 µg/L" 100 

Beryllium 3 0.15 µgjL• 100 

Cadmium 1 0.17 µ.g/L" 200 

Chromium JO 0.34 µg/L" 100 

Lead 10 0.36 µg/L• 100 

Nickel 0.2 0.67 µ.g/L" 100 

Silver 2 052 µg/L" 100 

Thallium 10 0.08 µ.g/L8 100 

Mercury 2 0.03 µ.gjL• 100 
·~ME11!0l)i7140:',;:,;1:';~•t:=!:\!:::!'·'::>:=::,'.:t-:::=;::::;:;;;;;_::~:;:~:ii2;::~=;.:;'.:'';i::=.-::,y:~_::.:::::::~::::>:,::D'::~:::\;:)iA::·::;:,\,:;A\:•~ffi:+:;,::•,:•~---·':.·::•:,:::-:~-:.:·:•;:::::::·::,.:··:::f:i·::;:·:··';::=::::,.· 

Selenium 20 0.51 µg/L• 200 

::::~'.faOD:'.9.0~~,,:.:::::_::;:;:::d::.··,•,;::;~:~:=::-:::::::~:-:!_:>::-:::::::::.:•:•,;•::•/:,::·:f•~<~:i~:~:~:,::::::::'.:::.::••·::};;:::;;_::.::·:•::::~:·:::;::;~:;;~:;::::;:::;_;:,::~•:;;::':'i2::n::.:.i:~':;::::·::{::.::,::'~:::~.·.-:··:·,·.,::•.••·'::::::·:,:,;::,'.:.··:,~.:: 
Cyanide 20 8 µg/L0 100 

"These detectiOll limits are based on a MDL study of an aqueous matrix. 

MLM/059 
OSlo.-01,mlm 

** TOTAL PAGE.13 ** 
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commonwealth of virgini~ 
Department of Environmental Quality 
PS,B, DZVXS~OH OF WASTE OPERATXOHS 

Office cf Perinitting Management 
Paasjmile 'l'rausaitta1 

Date: April 29, 1996 Page 1 of 2 

TO: Jerry Redder 

TITLE: 

ORGANIZATION: Alliant Techsystems 

FAX NUMBER: (540) 639-7214 

FROM: Debra A. Miller 

TITLE: Environmental Engineer Senior 

PHONE: . (804) 698-4206 
FAX: (804) 698-4234 

SUBJECT: I Info Request on SW-846, Method 6020 

Please deliver! 

· Jerry, 

I 00 'd 

As promised, I talked to our Chemists and they provided me 
with the attached list of labs doing 6020. Please note, this is not 
all the labs that can pert.arm this analysis, it is just a short list of 
ones that we had contacted. No recommendation intended. 
Hope it helps I I 

-Debbie 

Department o1 Environmental Quality, P.O. Box 10009, Richmond, Virginia 23240-0009 

03a 6£:so (NOW)96,6Z-''1IdV 
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LABS OFFERING METALS ANALYSIS 
·BY SW-846 METHOD 6020 

NAME 
Gascoyne 

Quanterra 

EMI 

Environmental 
Health.Labs. 

Synergic 
.Atlantics, Inc 

Aquatech 

Montgomery 
Watson Labs 

American Water 
Works 

PHONE CONTACT 
800-GAS-COYN lab manager 

Denver, W. Sacramento 

540-396-3661 Mark Brooks 

219-233-4777 Paul Bowers 

616-538-8700 Sam Yazadani 

800-783-5991 

818-568-6486 Rick Zimmer 

- Belleville" Il xxx- 35-3600 Rick Bessee 

BO'.rB: 

ZOO 'd 

This list should not be construed as a recommendation, 
endorsement, or solicitation for, or on behalf of, any 
companies listed. It is merely intended to demonstrate 
that this method is• available for use. These are not 
all the labs using the method, only those we contacted. 

~H~869~08: 1'.U 03a 6£:Bo INOW)96 ,6Z- ]dV 
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Peter W. Schmidt 
Director 

COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

APR 2 3 1996 
P. 0. Box 10009 
Richmond, Virginia 23240-001 
(804) 762-4000 

CERTIFIED MAIL 
-RETURN RECEIPT REQUESTED 

C.A.Jake 
· Alliant Techsystems Inc. 
_ Environmental Manager 

Radford Army Ammunition Plant 
_ Route 114 .. 
P.O. Box 1 
Radford, VA 24141-0100 

RE: Radford Army Ammunition Plant (RAAP), EPA ID# V A12100207306 
Equalization Basin Closure Amendment 
SW-846 Methods'. PQL Revisions 

Dear Mr. Jake: 

Your letter requesting -an amendment to the Equalization Basin; s approved closure plan 
· was received by the Department of Environmental Quality (DEQ)· on.March 27, 1996. 
This amendment requested a revision of the practical quantitation limits (PQL) for the 
approved SW-846 test methods and an extension to the closure schedule. The extension 
request was approved by a letter sent to you on April 17, 1996. 

. . . -

Based on the information submitted regarding revision of the SW;.846 Test Methods' 
PQLs, the following comments must- be addressed: (Note, all Test Methods listed are 
SW-846, Third Addition, as updated) -

1. Method 6020 should be the test method used for determination . of arsenic, 
barium, beryllium, chromium, lead, silver, and thallium· concentrations. ·. The approved 

629 East Main Street, Richmond, Virginia 23219 - Fax (804) 762-4500 - TDD (804) 762-4021. 
. ' . ' 
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closure plan requires the use of the . SW-846 test method with the lowest PQL for 
background closure. For these constituents, other test methods with higher PQLs were 
chosen and a request for revising these PQLs was submitted~ · Please note, the chosen 
test methods are not acceptable for background closure. Method 6020 shall be utilized 
for these constituents as it has the lowest PQL. 

2. The revised PQLs for the following constituents cannot be approved at this time. 
In accordance with SW-846, Chapter One, laboratories shall have procedures for 
demonstrating proficiency with each analytical method routinely used in the laboratory. 
These procedures shall include demonstration of precision and bias of the method, as 
performed in the laboratory, and shall provide for determination of . the method 
detection limit (MDL). Please provide the latest :MDLs for each of the below 
mentioned Methods. · Prior to any decision regarding- the increase in PQLs, additional 
justifying information for each of the following SW-846 test methods ·will also need to . · 
be submitted (i.e. sample prepa,ration, reagents, spike recovery, matrix interference, 
etc ... ). 

a. Method 6020 for Nickel - requested PQL revision from .2 µ.g/kg to 2500 µ.g/kg. 
Please_ explain the need for an increase of 12500 times. Although acid digestion 
is ·needed prior to use of Method 6020 and may contribute to an increase in the · 

· achievable PQL, such a large increase, as the one requested, will necessitate the -
submittal of additional -information for appropriate justification. -

b, · Method 8061 for Butyl benzyl phthalate and Di-n-octyl phthalate - requested 
PQL revision from 28 to 500 µ.g/kg for Butyl benzyl phthalate and from 33. to 
500 µ.g/kg for Di.;n-octyl phthalate. Both of these revised PQLs are greater than 
15 times the recommended_ SW-846 Method 8061 PQL. Please provide specific 
justification to explain the increase in PQL for this test method . 

. c. Method 8010B for Carbon Tetrachloride, Chlorobenzene, Chloroform, Trans-1,2-
Dichloroethylene, 1, 1; 1-trichloroethane, l; 1,2-trichloroethane, Trichloroethylene, 
Tetrachloroethylene, and Vinyl chloride - requested PQL revision from -.01-.06 

· µ.g/kg ( depending on constituent) to 1 µg/kg. This requested PQL modification 
. is from 16 to 100 times greater than the Method 8010B specified PQL. · Please 
explain with greater detail thl,s increase. Note, if the laboratories. cannot achieve 
the Method 8010B PQL~ determine if a lower PQL can be achieved for Method_· 
8021A. If a lower PQL for Method 8021A can be achieved, then that method 
shall be utilized for those constituents. 



-0 

0 

0-

RAAP ·closure· Amendment 
Page 3 _ 

d. Method 9010A for Cyanide - requested PQL revision from 20 µ.g/kg to 500 
. µ.g/kg. Additional information pertinent to this method shall be provided for 
justification. - · · -

e. Method 8090 for .2,4-Dinitrotoluene and 2,6-Dinitrotoluene - requested PQL 
revision from 13 to 330 µ.g/kg for 2,4.:.dinitrotoluene and_ from 7 to 330 µg/kg for 
2,6-dinitrotoluene. Additional information to support _the PQL revision request 
for. this specific method must be submitted. 

f. Method 7470 is not one of the approved methods for Mercury, ash does not 
provide the lowest PQL and has been recently updated. Either Method 7470A 
or 7471A shall be used for the analysis of mercury. 

g. Method 8070 for N-nitrosodimethylamine - requested PQL revision from 1.5 to 
330 µ.g/kg. As the requested PQL is 220 times the Method 8070 specified PQL, 
additional _ information for this_ specific test method and tfle cause for the 
increase in PQL must be submitted. 

h. _ Method 7741A for Selenium .:. requested PQL revision from 20 to 250 µ.g/kg. 
Additional· information shall be submitted to justify this PQL increase. 

For the above requested PQL revisions, it should also be determined if any of the other 
methods listed for the specific constituent would provide a lower PQL than the 
proposed PQL revision. If a lower PQL can be achieved with a different test method, 
it _ may be necessary to utilize that method. · 

3~ · A PQL revision for Method 8061 for Di-n-butyl phthalate and Diethyl phthalate 
was also requested_. This revision proposed to increase the PQL from 220 to 500 µg/kg 
for di-n-butyl phthalate and from 170 to 500 µg/kg for Diethyl phthalate. Although 
these PQL increases can be approved, it should _ be determined if Method 8060 will 
provide a lower PQL for-the constituents.· If a lower PQL can be achieved with Method 
8060, then that method shall be utilized. 

4. - · RAAP proposed· to increase the Method 8010B PQL for Methyl Chloride. -This 
increase in PQL from ,.1 to 1 µg/kg can be approved; however, it should be determined 
if Method 8021A will provide a ·lower PQL. If a lower PQL can be achieved with 
Method 8021A, then that method shall be_ used. · 

5. For PCB analysis using Method 8250, RAAP proposed to increase the: PQL 
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increase from 2000 to 3500 µg/kg. This requested PQL revision can be approved; 
however, it should be determined if Method 8080A will provide a lower PQL. If a 

. lower PQL can be achieved with Method 8080A, then that method· shall be used. 
. . . . - . 

Based on review of the information submitted, this closure plan amendment will require 
the. submittal of additional information. RA.AP is requested to submit an updated . 
closure plan amendment addressing these comments within 30 ~Y!,2f receipt of this 
letter: If there are any questions regarding the information provided, please contact me 
at (804) 698-4206. 

· Enclosures 
cc: Lisa Ellis, DEQ 

Aziz Farahmand, DEQ-RRO 
Mike Scott, DEQ-RRO 

Sincerely, 

f)ek (J~ -//?t)~ 
Debra A. Miller 
Environmental Engineer Senior . 
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. COMMONWEALTH of VIRGINIA> 
DEPARTMENT OF ENVIRONMENTAL QUALITY· -

APR I 7 1996 
· Peter W. Schmidt 

Director 
P. 0. Box 10009 
Richmond. Virginia 23240-00 

0 

.0 

(804) 762-4000 -

CERTIFIED MAIL 
. RETURN RECEIPT RE.QUESTED 

·C.A. Jake 
Environmental Manager 
Alliant Techsystems Inc. 
Radford Army Ammunition Plant 
Route 114 
P.:O. Box 1. 
Radford, VA 24141-0100 

RE: RAAP Equalization Basin Closure Amendment 
Extension to Closure Schedule 
EPA ID# VA12100207306 

Dear Mr. Jake: 

Your letter requesting an amendment to the Equalization Basin's 
approved closure plan was received by the· Department of 
Environmental Quality (DEQ) on March 27, 1996. This amendment 
requested a revision of · the · PQLs for · the approved SW-84 6 test 

·methods, and an extension to the closure schedule. The 
modification of the PQLs are under review and will be addressed in 
a separate correspondence. 

The closure activities will, of necessity,_take longer to complete 
than the approved closure schedul·e in order to accommodate· the Corp 
of · Engineer's requirements for · the project. Based on the 
information submitted, DEQ will approve this modified schedule for_ 
completion of closure·activities at the RAAP's Equalization Basin. 
Closure activities shall be completed and. reports submitted .. in 
accordance with the · revised closure schedule. This revised closure 
schedule. is a:ttachedi please update your closure plan as necessary. 
During .this extension period, RAAP shall continue to take all steps 
to prevent threats . to human heal th and the environment from· the · · 
Equalization Basin that is no· longer operating · but has not 
undergone formal closure.. · 

629 East Main Street. Richmond, Virginia 23219 - Fax (804) 762-4500 - TDD (804) 762-4021 
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If there are any additional questions, please contact Debra Miller, 
Environmental Engineer Senior, of my staff at ca·o4) 698-4206. 

Attachment 

Sincerely, 

,~ Peter W. Schmidt 
-f Director 

cc: .. Leslie Romanchik, DEQ 
Lisa Ellis, DEQ 
Debra Miller, DEQ 
Claire Slaughter, DEQ 



March 22, 1996 

0 TABLE 3-4 CLOSURE SCHEDULE DURING CLEAN CLOSURE ATTEMPT 

Activity Date 

Closure Plan Approved· 1/2/96 

Sampl~ Background/ Calculate Background Critical Value/ Take Soil Samples in 
Subsoil Assessment . · · 

March & April,, 
1996 

Submit Analysti9al Results to VDEQ for approval of background (DEQ response 7 5/14/96 
days) and Subsoil Assessment· · · -

Finalize Plans and Specifications 5/28/96 

Advertize for Bids May&June • 
1996 · 

Open Bids 7/8/96 

Begin Construction 9/9/96 · 

Remove contaminated soil/ resample/ or contingent close · Se~tember 
Receive Additional Lab Analyses/ Statistical Analysis and Submit to VDEQ 

19 7 
through 

Submit Monthly QA/QC Reports as Work Continues . February 1997 

Remove contaminated soil/ resample/ or contingent close 

~eat Sampling.and ~xcavation as Necessary to "Clean" Close or submit a letter to 
EQ and go to Contingent Closure Plan _ · _ ·· . 

0 Equipment Decontamination March 1997 

Receive Lab Analyses of Pte- and Post- Rinses 3/15/97 

Submit Final Report of QA/QC on Work Performed - 5/12/97 

.. 

0 



0 

0 

0 

TECH SYSHM S 

Alliant Techsystems Inc. 
Radford Army Ammunition Plant • 
Route 114 · 
P.O. Box 1 
Radford, VA 24141~0100 

March 22, 1996 . '96-815-097 

. IV 
Clifton L. Parker . . 
Department of Environmental Quality 
Office of Pennitting Management, Hazardous Waste 

·. 629 East Main Street, Suite 406 · 
. Richmond, VA23219 

Subject: Closure Plan for Equalization Basin HWMlJ 10 & SWMU 10 . 
Radford Army Ammunition Plant, Radford Virginia; EPA ID# V A12100207306 

Dear Mr. Parker: 

The Corps of Engineer's laboratory contractor surveyed at least 5 laboratories to attempt to meet the 
PQL's required in Paragraph 3.5 of the closure plan. Mr. Redder sent the infonnation to two other 
laboratories. • Enclosure A is a chart showing the best PQL's that are achievable using the methods in the 

· plan. The method listed in the. plan will be used, but due to intra- laboratory instrument variability, 
laboratory contamination (e.g., acetone in the atmosphere), the soil matrix, and the fact that the PQL . 
listed. in SW-846 methods are presented for guidance only, we request that the PQL's shaded in the last 
colunm be acceptable for background and for the intent of this closure plan. · 

. ' . . . . .· . 

In addition we are requesting a modification to paragraph 3.15 Closure Schedule Table 3.4 as shown in 
Enclosure B. The modification extends the schedule of completion to approximately 15 months from 
date of approval to accommodate the Corps of Engineer's requirements to complete the project. Your · 
understanding in this matter is appreciated. 

· If you have any questions or concerns please contact Jerry Redder (540) 639 7536 
Sincerely · · 

f.,t/.~ 
C.A. Jake . _ 
Environmental Manager· 

Enclosures 

w/ · enclosures 
c· West Central Regional Office- Roanoke. 

· R: L. Richardson, RAAP ACO 
· S. M. Lantz, Norfolk Corps of Engineers 
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COQrdination: · ~ 
J. . Woolwin . 

w/o Enclosures 

be: Adm. File 
D. W. Ratcliff 
C.A. Jake 
J. J. Redder, 
Env.File 

R. L. Richardson 
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2-PropeQal 8240A (5) 
. 8316 300 

Aldrin 8080A 0.04 3. 
22 

1,300 

·J 
22 

1,300 
.8081 0.34 
8250A 19 
8270B (10) 

·Arseniii··:· ···:·······:··················.····:··········· .. ··,·:·:.·, .·:···,·· :·····:·~·· ;·····.··:·······,:;······ .. · 60 I 0A 
6020 

ttt70'.6fli\!M 
7061A 
7062 

'.·1.matY'.:".'.:':':·''·?··'''''·'''''''T''?::r'.''''''''''".:''··?:''.''''''''''''''····:•:'.•:'::?'.'.'':''··''.'''.<····''''·'2'.:":'.':t:r•::r''·'}·'········· ,,.,,,,.,,,,ao.to:1:'.:m, . . ~w 
7080A 

·. 7081 

.lenten1t, .. ii:.:.A-r •. >..>,.< -~.:."'x>·'.·'·'· ~: .. ".'.<>>, {/.['' .'-,1 ..... v\ rnm~&i1,1rn 
8240B 
8260 

·:=~~~!~:~~!~!::f:;.::::::::::::::::::::::::::::::;::::;::::::::::::::::z;::::::::::::'.::::::::::;:::: rim;~1f.1trti1m~ 
· Ethane, 1,l '-[methylenebis(oxy)]bis[2chloro 8250A · 

. 8270B .. 
8410 

:J1.3i.tJ.a1.&1itii•ESn;:::::::::::;:::-:::·:·::2:::·~:·:·::::;:::r:s~·:c::::·:·:·::x:::::;:::::·:·:·:::· :::;-::::::::::1:1::t-0.IIs-1 
8250A 
8270B. 
8410 

Bis(2-chloro-l-methylethyl)ether, . . 80 I OB 

:im~~:11a=;,,;~::;;w:::i):m@Mimis;;fr@MMt%w;n :m:::::l~,~~:::mi . 
. 8270B 

·8410 

j30 530 530 
02 0.2 0.2 
1 o . 1 o ~·'.ML11X%50! 
20 20 20 
10 10 10 

20 20 :fafa¾::tz;so.o: 
0.2 0.2 .• 0.2 

1,000 1,000 1,000 

2 2 2 
o.o9 o.o9 f:::~:t:fa'.':'')::'h':·::1: 

5 5 5 
1 5 5 

3 · 3 ::::::i::=::::::t::::::::::roo: 
0.2 . 0.2 0.2 
50 50 50 

2 2 2 

-s s .·.·:.·y::.·~·.z;a;oi 
53 3,600 3,600 
.IQ 660 · 660 
·-

. 3 J '.'.'_.:'."'.'.'.''.''.'.'.'.'.''.'.;:'.'.'..'.''..'lo'. 

57 . 3,800 · 3;800 
10 660 660 

· 8 s :··::;rt:tt·::···;am 
57 3,800 3,800 
10 . 660 660 
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1,000 1,000 
1 so i:::::?:·:Y::<:$ijb.: 

8250A 25 1,700 1,700 
8270B 

JUUyllfonzyl'tilitt,Jilatefr=;,:.;,;,;,;;,;,;:,:,;:,;,;;;,:;,:,::;,;,;::,:.:,::::;;::;:;::::::::;;;;:::::;::;::;;;;;:;;:;:,;;::,:;:,:::,;,:,;,;,:::,;;;; .,._.,_._.,._: .. ~_9._~9.,.,·,·,·,·,·,·,,, 

Benzyl butyl phthalate :·:t:::t:lffli:lrn:nm 
8250A 
8270B 
8410 

:cwin1u;r:·:=:=:':':=:=:=:=:=:':':':':':':'':':':':'?:':'::===2=:::==:::':':'':':'':':'t:':':':':=:===:=':':=:=:=:=:=:=:::':':':::=:·:=2?:===:=:=:==::=:'':':::=:':':'': 601 oA 
6020 
7130 

::::::::!:j~:~ia:1:liMi:1 
Carbon disulfide 8240B 

'lffliritettaclithriae'':':'::·:z·:•=·=::·:·::=::·:::::·::=::•===::=::=::·:=·::=:::·::::::::::::::·:::::::::r·::=::·=:=::::=':::::::::::::;=:::::::::;::::=::t :·=:::::=::::soiol&F: 

8021A 
8240B 
8260 

Chlordane 8080A 
8081 

8250A 
8270B 

:m1s11.;m;~n:,:i::@::s:rnm:::;::;m::w:;:::::,:r:::::';;1;mi::rnrrnrn::-:.rn:':::::211:n:::c:,1011,:m1; 
8020A 
8021A 
8240B 

p-Chloro-m-cresol; 
4-Chloro-3-methylphenol 

8260. 

8040A 
8270B 
8410 

:mm1s~a:;;:;;;:;;::;@t.;1::;:;:;:;;:;a;J::;;;:;:;:;:;::,::;;;:;:;,;:;;:;:;:;:;:;:;::;:':;;;;:;:;:;:;::::rn:r::;:;:;u;:;:;:;::;:'::;:::: ,;:;:::;:;:;::111.Ai'.z;:::; 
TrichJoromethane 8021 A 

2-Chlorophenol 

8240B 
8260 

8040A 
8250A 
8270B 
8410 

3.4 230 230 
0.42 2s ::::::r:::u:;::::::::5.101 

25 1,700 1,700 
10 660 660 

40 
0.2 
50 

1 

100 

0.03 
0.1 

5 
1 

0.14 
0.37 
(10) 

0.01 
2 

0.03 
5 
1 

40 . 40 
0.2 0.2 
50 50 
1 :·:·:'.:::.t:·::::2::=.:·1.fi: 

100 100 

0.03 ;,:--;-:;--=-:2:g:·,,· 
0.1 0.1 

5 5 
5 5 

9.4 
15 

(200) 

9.4 
15 

(200) 

0.01 :::::::;=;=::rn:;:::::;:;;::::=:::r: 

2 2 
0.03 0.03 

5 5 
5 5 

3.6 240 240 
1,300 20 1,300 

0.02 
0.2 

5 
I 

0.02 ::r:m:·w:r:m::::1\t: 
0.2 0.2 

5 5 
5 5-

3.1 210 210 
1,300 

660 
33 1,300 
10 660 
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TABLE 3-1 HAZARDOUS CONSTITUENTS ... SW-"8~~=.1• ·• ··>·)PQL t ··;~QE.,; Piopqsed 
OF'CONCERNL: .... · ... • .·. . . .- · .. • · ~THOD= ... ::··.·.··,µG/E ... :."-~' ::'=.·PQLL 
· · ·: · ........ · .... '-: · .... ·. · · · · · .:-.·.· ·. · · : . . :· _. :=- :--:•.-i··· l¼YATER)' '(S01E)" .:·:. ·µGaf.g•: 

.. ·.·. ,·.·_:::.: .,:.:::: : '.t .::.::::.: ,:,: :,.,:: .. ::: ,,=,\· : . : : :: : : . •. . . . ; . . . .·; =,:: :,. ::::: : .. , :: :: : ::: ·. :. ·:,::,· .:/\i\, ,,:=::,:::::::,,,' : . : . . . . . . . ,;::_::::::=;:::=;:=i:::::::/i ,.:. (§~p;i';) 
:ffiimmfoiiii;:;;;::;;:::::;;;:;:;;;:;:;:;;;;:;;;;;:;;:;;;;;;;:;::;;;:;;;:;;:;:;;;;::;:;:;:;;:;;;;:;::::;:;;;:::;:::;:;;;;:;:;:;:;:;;::;::;;;:::;;;:;:;;::::;;:;;:;;;;:;;;;:::,:,:;;;;:;;:::,:,:.:,:;:; 60 1 0A 70 70 7 0 

6020 0.2 0.2 0.2 
7090 500 500 500 

/!Ji·/::;::t/7·1.9/t·!://!!:f:):/f!/:/· 1 C1 10 ii:i:iii;i:i:iii:::1$.ffl 
Cyanide··· .............. ·.· .... ;.,.:;.:. .. ; .. -:-, ....... : .... ,.:•:·:· ·(/} ·i·(}\·.·t\) l··+--:-:--:-:-•:•....-····t-t•:❖-:-;-· t/•:i•901OA··(· 20 20 Ii·!!:!/!i!/!i!i!:ii!i!i!!·§QQi: 

9012 

:•t:1:lsli§hJIIIYJ.l~:::::=:::::1:::::::::::f::::::::::::::::::::::::::::::::::::::::::::I:1:1::;::::::::::::::::::::::r:J:::::::11111::;:;:;:;:;:; 

8021A 
8240B 
8260 

:mt:oli.it::,imi1ii:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::i:::::::::::;::;:::::::::E:::::::::::::::::::::::::::::::::: :::::t.:::=:::iiBi{::::m 

8250A 
8270B 
8410 

Dieldrin 8080A 
8081 

8250A 
8270B 

':ffle.ffll:'iihffialam?'.:'.::':'\{:'J}'?t?tY\'/tDTtY:'.'''.T:7'.:t't::;:==:rn:::::::I:: :E:i:?::::ijH.~a'.::H 

8250A 
8270B 

2,4-Dimethylphenol 8040A 
8250A 
8270B 

::Qfiffi.lbf.l:jh.tb.i.l®.£L;'.;;SJL;);,;,;;;;;;;;;;';;:;:;,;:;:;:;;,:;;:;:;;;:,·;;,;;,;;;t;;,;;::es:2;;,;:2t::;;; ;L;:;;;;,;:'.l®:Ot@ft . 
8061 

8250A 
8270B 
8410 

4,6-Dinitro-o-cresol; 
4,6-Dinitro-2-methylphenol 

8040A 
8270B 
8410 

~Z~i.+ljjJijiq{ijijiji,;:(;faf\FFI:;;;.;:{:;;;g:;f?E@§i-foDi!WK@IJil&Ii-i ;.;a;:.;~:an.mk#r 
8250A 
8270B 
8330 
8410 

0.02 
0.5 

5 
1 

3.6 
3.3 
25 
IO 

0.02 
0.44 

25 
(IO) 

4.9 
2.5 
19 
10 

0.02 :;:;:n=::::;:;:;:;=;:r1:t\t1 

0.5 0.5 
5 5 
5 5 

240 240 
. 220 ~::n::::tIWB«~ 

1,800 1,800 

1.3 

· 1,100 

1.3 

1,700 

330 330 
110 ::}:z::::t:::::::110· 

1,300 1,300 
660 660 

3.2 . 210 210 
27 1,800 1,800 
10 660 660 

2.9 190 :::::::=:i:~!:::::t:t!ho; 
6.4 430 430 
16 1,100 1,100 
10 660 660 

I 60 11,000 11,000 
50 3,300 3,300 

o .2 13 .-./:,.·L.,··.-.,\l.lO. 
57 3,800 3,800 · 
10 660 660 

0.02 250 250 
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0 , .. :•:•:-:•-:,::•,·,:,:c::·c; ~--- . ,:u::w~, ,, !~~1-~Jllll 

n . ......__,,,,' 

C1 

30 · :;~,~~Qj~itrotolticne{::.::H:@r:r:::\JJ··,,;/>.,·,:·,·:·=>'·.·.)·:-,·-=-:-··<:-:-:··.t.' ·:···=·:=·::8$0t;::··;i>: 0.1 7 <·rn:/·:aao 

31 

32 

33 

34 

35 

36 

37 

38 

8250A 19 1,300 l ,300 
8270B 10 660 660 
8330 0.31 260 · 260 
8410 

:mfiji.iil::ipfflajj~:::::::::/:\?,::::::::::::·::::::::::,.,.,.:}:\'?'?:i:2:/::/::?::::,:::::,:::,::::2':':::::,:,:,?::,:~ :·:·:::::·:·:::··iMI::::::=~·:::;; 

8250A 
8270B 
8410 

Endosulfan I I 8080A 
8081 

8250A 
8270B 

rnT 
Endrin I 8080A 

8081 
8250A 

I 8100 Fluoranthene 8250A 

Fluorene 

Heptachlor 

Heptachlor epoxide 

8270B 
8310 
8410 

8100 
8250A 
8270B 
8310 
8410 

8080A 
8081 

8250A 
8270B 

8080A 
8081 

8250A 
8270B 

30 ·. 2000 2000 
0.49 33 ·.·.;'.,.·.·.·.·.·,;.·❖, ...... soo: 

25 1,700 1,700 
10 660 . 660 

0.14 
0.3 

(10) 

0.04 
0.4 

0.06 
0.39 
(10) 

(200) 
22 
lO 

2.1 
-

(200) 
19 . 
10 

2.1 
-

0.03 
0.4 
19 

(10) 

0.83 
0.32 

22 
(10) 

9.4 
21 

(200) 

9.4 
21 

(200) 

2! 1::::·::::::;::::::::t::::::::·~~: 

4 4 
36 36 

(200) (200) 

(200) (200) 
1,500 1,500 

660 660 
140 140 

-
(200) (200) 
1,300 1,300 

660 660 
140 140 

- -
2 2 

20 20 
1,300 1,300 

56 56 . 

21 21 
1,500 1,500 



() 

0 

39 Hexachlorobenzene 8081 

40 

41 . 

42 

43 

44 

45 

46 

8120A 
8121 

8250A 
8270B 
8410 

'Heti¢Hf6ffiltiffidieniit·::f t:t:::::n:::::·fJ:::::t}t::;:::1·11:::=:lfX@:r::::t:tr::::·:::gp2)14f}M 
8120A 
8121 

8250A 
8260 

8270A 
8410 

Hexachlorocyclopentadiene 8081 
8120A 
8121 

8250A 
8270B 
8410 

:at.~@9.it.~~n,:;::::::::::·:_:::::::::::_:::::::::::·:::·:::·:::::::::::·:::·:::::.L:::·:::::::·:::.:.:•;;_:·:::_.:::.::::::.:::.:i::.:::::_:_::.:::;_:::::_::::::: ;::,::;::::;:;i·t&~:;;;s 

8250A 
8270B 
8410 

:twif ··:··./,-··.-·r······:····r·······,-·y,-·/·f·/····.-··_-:·:·····.-··:'r····~:·····,-··.-·{····;·/·_-·.··:·· .... ~ 601 oA 
.6020 
7420 

:-:=::'.:::::·:·::1tl~:EE:':S 

'.M;reuryi\¥)'::i@JNJG(/\:.Arx~/tt:·:·::J::rntt·,:N;:,;~:::;;::rtttrn:t}'::1:: ,·1.,: .7470f,\, 
7470A 
7471A 

M~thoxychlor 8080A 
8081 

8250A 
. 8270B 

•Mii,Lttooomk::::;:::<z<-:-::z;x::.:-:::.:.:::-><>:-:x;:;::;.:.:-:::-:::.:y.x.{{-:-:.:::,::-::'·::··:: :.•.:./··so:101fr·x 
Bromomethane 802 lA 

8240B 
8260 

0.5 
5.6xl 0·2 

19 
JO 

0.2 
3.4 

l.4Xl0"2 

9 
l 

10 

4 
2.4 

. 10 

0.3 
I.6xl0·2 

16 
IO 

420 
0.2 

1,000 
IO 

2 
2 

1.8 

IO 

0.3 
11 
10 
1 
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30 
3.8 

1,300 
660 

230 
0.94 
600 

5 
660 

300 
160 

660 

30 
3.8 

1,300 
660 

230 
0.94 
600 

5 
660 

300 
160 

660 

20 20 
1.1 ;:;:;:;:;:::;:;:;·::::;;;_:;;;::•1,j; 

1,100 1,100 
660 660 

420 420 
0.2 0.2 

1,000 1,000 
1 o ht:i:i:::::::·:·=i.$0· 

rn::::1:·:·:·:::r:!:1j,o· 
2 2 
2 2 

120 120 

0.3 :HH'f)t:::t:itff: 
11 11 
10 IO 
5 5 
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: "f;,;j:j:,: ifABLEJit:>HAzARDOUS CONSTITUENTS'' ' S\Y:~~i1I\ iijijiiJi;:ffQl{ ·,·.pQJl Proposed 

'': 1:ii)j iii\;iif llf !:,lif 1~'&1ij}&;tt]u:; .~~:JJ "r~> :I Ji 
41 :l1r.ijii1:::i11Anli1:c:::::::.:::::::::::::L:::;:::;;;::::::::::::::::::::::::::::::::::::::::E:::::::::::::·:::::::::2:::;;::;·:::::::·:::::::::::z::::::: ,:EL&PJ:i1;;;::;;::: . o .1 0.1 ::::::::::;:::::·:::·::fa:;;::;;;;,.;, 

48 

49 

50 

51 

52 

53 

54 

55 

Chloromethane · 8021A 0.3 0.3 0.3 · 
8240B 10 10 10 
8260 I 5 5 

:~~~~;!~~~~~a;;::::i::::::::::::::1::::::::::::::::rn:::::1::::::::::::::::::::1::::;:::::::::;·::j:::::::::::1:1:::::::::::::1::::::::::::: ::''':::_::,,ii~ocl::7::: .. -~-~ oo~; :'.,'.::2:,'.::,::·:::,:::r:di: 

8240B 5 5 5 
8260 . 1 5 5 

Methyl Ethyl Ketone; 80 I SA 
2-Butanone; 8240B 
MEK 
'S1a,1ma1ene····,····:;;··:··i'·,:·····f ··;··•·::·:····:······: ,··.-.-·.·:·=··:···-.:···:;:;;···,·:·:··,,··;:"<'. ·:···:· .. so2ij/·:; 

8100 
8250A. 
8260 

8270B 
· 8410 

~{$til, ,,,,,,,.~•.,.,,,,, ,, : . ,., '.• ❖:,·': "'•.'g, ;,,,,,,,,, _>,❖•❖:<•:: .. .z ,,,fr;,, .L~, 1\, .t.❖..,❖ Hij/JJ,f ;,11ffl,@,]f~ 
. 7520 . 

Nitrobenzene 8090 
· .8250A 

8270B 
. · 8330. 

8410 

:N¥Nitrosodimetby.lammti .. ;: ... w,,:,\:w:•,:,w,:.-.:}h•,:·:•:•.•::• .• ,:.;,.•/ ..• :.:t~,,.;,:.;·, .. w❖• .Y.:k:-·8070).:\; 
. . 8250A · 

8270B 
8410 

.. lm!Wa13,;.;t,;;.;,;,;;,;;,·,·.;;,;.;_·,:;.·,:.:.·.·_·,:.·,·.·_;,;;_·,·;,·,;_·_·_;;,;;·,:.:.·;_;_;;.;.·_;,;,;_;,·.:.:,:.:.·.;.;,·,:~.•· .. ,.,·•· ;::'::::::;:::~am.i:zi . · .. 

. 8250A 
8270B 

1 
• 8410 . 

:Pn..,nol\/%tF·il\,&b>H}>.fEL)\:/\JY.v-:+:'{:;h\'"'./"'i.h\\\Ulf •.\i:(Rll41fA\£Mt 
. . rnM 

8270B 
841.0 

100 

0.6 
(200) 

16 
1 

10 

100 100 

o.6 :.:.;,:~:i-:i:LXJI; 
(200) (200) . 
1,100 1,100 

5 5 
660 ·. •, 660 

150 150 150 
0.2 0.2 ::::@1::::::·2j.no: 

400 400 400 

36 · 2400 2400 
19 2,400 2,400 · 
·IO 660 660 
6.4 260 ·. 260 

(10) 

5.9 400 · 400 
o. 16 1.6 Int:2:n:>11: 

36 2,400 .. 2,400 
50 3,300 · 3,300 

1.4 94 +'.'.fr!;,+::Jff: 
15 1,000 ·. 1,000 
10 660 .660. 
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,11)1iiiiii1i1Jliiiit~!l11!';! 
64 .i~t~.1A1iricii1omemane;.:.:.:.:.:.:.;,.:.:_:.:.:.:.:.:.:.:.: .. :::::.:::.:.::.:.:.:.:.:.:"::.:.:.:.:.:.:.:.:.:.:.:.:;:.:.:;.•.:.:.:.:.:.:.:::::::.:::::.:.: .. ;:.:.:.:.:.so:ioa.: ... ;.:.:'.: 0.01 0.01 .:.:.:.:.:.::.:.:.:.:.:.:.:.:.:.:.:.:.::.:;r. 

65 

66 

67 

68 

69 

70 

Methyl chlorofonn 802 JA 0.3 0.3 - 0.3 
8240B --5 5 5 
8260 l 1 • S . 5 

;'j:·;:1·~2#rHchlortieffili:eHlfi?;rn(Vi\·t:i}i·!·\·Bfat?::rn%':i./:t·N&E? ):·!,@so.lblf[@ 0. 07 0.07 :;,;,;::;.;<L;:;:;,;2.;:;;~:.l 
8021A 

· 8240B 
8260 -,, 

:W6%tt~iii'hi.J~nif''.';:;:::·:·:;:·:::;::::::;:·:7::·:;:::·:·:::::·:::·:·:·:;:::::::;::::::;:;:::::::·:;:;·:::;::;=:::_:;:::·::::::;:::::::·:·:·:::::;::::·:,:::: ;::··:::::W.A!llt:.6 
, Trichloroethene 802 lA 
: 8240B. 

'Trichlorofluoromethane 

:2,4,5-Trichlorophenol 

8260 

8010B . 
8021A 
8240B 
8260 

8250A 
8270B· 
8410 

2,4,6-Trichlorophenol 8040A 
8250A 
8270B 
8410 

·Vipyl'.chl<>rid,J.l\''::(Y <(.>VWi:Ai\t:tt:r::;.<f':.\>>Jd:S'·"';'t ;·,:;·:,··so1bjf.f 
8021A · 
8240B 
8260 

5 
1 

0.01 
0.1 

5 
1 

(10) 
0;3 
(5) 

1 

10 

5.8 
27 

- · 10 

0.06 
0.2 
10 

l' 

5 5 
5 5 

0.01, :~;:fiff?ifa?!f:-J: 
0.1 0.1 

5 5 
5 · 5 

(10) . (10) · 
0.3 1 

5 

660 

390 
1,800 
.660 

5 

660 

.390 
1,800 
. 660 

0.06 \'.":',;:·"".;'•'.••'.•'• ❖'. l; 
0.2 0.2 
10 10 
5 5 
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TABLE 3-4 CLOSURE SCHEDULE DURING CLEAN CLOSURE A TIEMPT 

Activity 

Closure Plan Approved 

Sample Background/ Calculate Background Critical Value/ Take Soil Samples in 
Subsoil Assessment · . . . 

Submit Analistical Results to VDEQ for approval of background (DEQ response 7 
days) and Su soil Assessment 

Finalize Plans and Specifications 

Advertize for Bids 

Open Bids 

Begin Construction 

Remove contaminated soil/ resample/ or contingent close 

Receive Additional Lab Analyses/ Statistical Analysis and Submit to VDEQ 

Submit Monthly QNQC Reports as Work Continues 

Remove contaminated soil/ resample/ or contingent close 

Rtlleat Sampling and Excavation as Necessary to "Clean" Close or submit a letter to 
V EQ and go to Contingent Closure Plan . 

Equipment Decontamination 

Receive Lab Analyses of Pre- and Post- Rinses 

Submit Final Report ofQNQC on Work Performed 

March 22, 1996 

Date 

1/2/96 

March & April 
1996 

'5/14/96 

5/28/96 

· May&June 
1996 · 

7/8/96 

9/9/96 

Se~tember 
19 7 
through 
February 1997 

March 1997 

3/15/97 

5/12/97 
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Fax· Cover Sheet 

Date: 
Dec. 4, 1995 

To: 
Clifton Parker 

Time: 
12:45 

Address: DEQ Richmond, VA 

Telephone: 804-698-4142 

From: J. J. Redder 

TECHSYSTEMS 

Radford Army Ammunition Plant 
P.O. Box 1 
Radford, VA 24141-0100 

Pages to follow: 
7 

Company: DEQ 

Urgent 
Confidential 

Office of permitting Management 

Fax: 804-698-4234 

Telephone: Fax: 
(540) 639-7536 (540) 639-4361 

Note: If you did not receive a clear transmission, please call: Telephone: 
540-639-7536 Jerry Redder 

Comments: 
Enclosed is the charts on the HCOC. I tried moving them as you requested and made a 
mess. The legend dealshow I marked up the list. 



0 (J 0. 
Legend 

RAAP ~uga~~!f4ttc::q9 
• Below detection in operational sample but used on plant 
•• Below detection: in operational sample and not used on plant 
Items not marked were analyzed for the first time in Sept. 1995 and are either below the current PQL r were essentially 
not detected. 

2 

4 

5 

mg/I milligrams per liter 
U g/1 micrograms per liter 

CONSTITUENT. 

Acrylonitrile 

Antimony 

:·A::;;:t"'_"·>,:.•,···'·' .n.1semc ···•······· ·:-:-:-:-:.;, 

8 Benzo[a]anthracene 

9 Benzo[b ]fluoranthene 

10 Benzo[k ]fluoranthene 

11 Berizo[a]pyrene 

. I 2 

X 

X 

X 

X 

X 

3 

X 

X 

X 

4 

X 

X 

X 

X 

Vl Aug, 90 
mg/I (Total) 

<3.48>, 
TCLP 4UGL 

175, 
TCLP 
494UGL 

89 Samples · PART B, June 90 
mg/I mg/I 

0.002 mg/I 

0.9 mg/I 

<.003 

Sep 95 
Ug/1 

<6.38 

4.120 

2.47 

1.81 

0.971 

1.76 

359 



0 

CONSTITUENT 

13 Bis(2-chloroethox)methane; 
Bis(2-. 
chloromethoxyl)ethane 

14 Bis(2-chloroethyl)ether 

15 Bis(2-chloroisopropyl)ether 

17 · Bromoform 

18 Butyl benzyl phthalate 

J?· Cadmium ;:• ,· .. ·.-:-: . 

21 Carbon tetrachloride•• 

22 Chlordane .. 

23 Chlorobenzene •• 

24 4-Chloro-3-methylphenol 

25 Chloroform 
Trichloromethahe •• 

26 2.:.Chlorophenol 

2 3 

X 

X 

X 

X 

X 

X 

X 

X 

0 

4 

X 

X 

X 

X 

X 

X 

X 

VI Aug, 90 
mg/I (Total) 

TCLP 
<4UGL 

85:7, 
T-CLP 
6.02UGL 

89 Samples 
mg/( 

5.1 

160 

PART B, June 90 
mg/I 

<0.005mg/l 

<.003 

<.005 

<.003 

<.007 

<.05 

Sep 95 
Ug/1 

<786 

<1,230 

<1,170 

46,000 

<1.83 

<679 

<2.49 

<1,480 

<2.27· 

<1,930 

<3.07 

<908 

0 



------------------------------------

0 0 0 

CONSTITUENT 2 3 4 VI Aug, 90 89 Samples PART B, June 90 Sep 95 
mg/I (Total) mg/I mg/I Ug/1 

28 ·chrysene X 1.52 

29 Oibenzo( a,h )anthracene X 0.523 

X 491 

31 1,2-dicholorobenzene X <1.33 

32 1,3-Dicholorobenzene X <1.72 

33 1,4-Dicholorobenzene•• X <.003 <2.28 

34 3 ,3-Dichlorobenzidine X <1,950 

35 2,4-Dichlorophenol X <1,080 

36 l ,2-Dichloropropane X <1.78 

Dieldnri -: ·:-::•···•:+··.·.•.• .. •,•.·.··· 
X 1,420 

X 

X 2,390 
•. 

X 

41 ·4,6-Dinitro-2-methylphenol X 

X 

X <327> <.010 

X <94> 

X 

46 Endosulfan I X 



0 

CONSTITUENT 2 3 

4 7 Endosulfan II 

48 Endrin°• .x 

X 

50 Fluorene X 

X 

X 

53 Hexachlorobenzene .. X 

54 Hexachlorobutadiene X 

55 flexachlorocyclopentadiene • 

56 Hexachloroethane X 

57 lndeno( 1,2,3-cd)pyrene X 

X 

X 

60 Methoxychlor X 

61 Bromomethane X 

©fifofomeffiine 
:•:•::::::·::::•:::::::::::::::::::::;:::::::::::::::::::-:-:::;:-:-:::;:-:-

X 

X 

4 

X 

X 

VI Aug, 90 
mg/I (f otal) 

4 

>50,000, 
TCLP 
8400UGL 

0.69 

89 Samples 
mg/I 

8100 

0.75 

PART B, June 90 
mg/I 

<.002 

<.0005 

<.010 

0.7 

<.002 

<.001 

Sep 95 
Ug/1 

<l,970 

7.22 

<456 

(J 

291,000 

<2,310 

<l,770 

<9,470 

<2,480 

0.633 

<6,880 

3.03 



0 0 0 

CONSTITUENT 2 3 4 VI Aug, 90 89 Samples PART B, June 90 Sep 95 
mg/I (Total) mg/I mg/I Ug/l 

64 Methyl Ethyl Ketone; 2- X <.I 
Butanone; MEK• 

65 Naphthalene X <1,580 

66 . Ni~lcel X <12.6; TCLP 61 
160UGL 

67 Nitrobenzene • X <0.1 

68 N-Nitrosodimethylamine X <602> <i 820' 
. ' 

69 Pentachlorophenol X <.050 

70 Phenol X 

11 f9fx§ql9fipi\s9}\9JplWmi!~I X 
-.:::.:::,• 

PCBs 

72 Selenium. X <.001 

73 Silver X, 44, TCLP <.025 
:.:-::;::::: ::::::::::::::;:;:::::::::::: 

<4.6UGL 

74 ' Tetrachloroethylene; X <.003 
Tetrachloroethene • • 
Perchioroethylene; PCE 

ll Thallium X 467 
•,-:•:•·•.·:·,•,•,•,:❖•❖:-;,•,:•·•:-:❖ 

Z§.. Tobie.he :-:-.-:·:•:-:•-·.·-:--·-·,·-·-·.· 
X 25 

77 Toxaphene •• X <.005 <2,840 

78. 1,2,4-Trichlorobenzene · X <1,360 



0 0 -0 
CONSTIHJENT . . 1 2 3 4 VI Aug, 90 89 Samples PART B, June 90 Sep 95 

mg/I (Total) mg/I Iilg/1 Ug/1 

79 _I, 1,2-Trichloroethane X . <240 

80 Trichloroethylene •; X .<.003 
Trichloroethene 

81 _ Trichlorofluoromethane X <IO 

82 2,4 ,5-'.J'richlorophenol X <.010 <1,360 

83 2,4,6-Trichlorophenol X <0IO <962 

84 Vinyl Chloride• X <.003 · 

I 


